□•■bniyn □ ,, ?Aijn:nnmn di3'o- 2 pno ni'Danni ■ynwro. Jli^Niyn 190 


□"bnii/n o’bAyni nrmnn nnn ,mn nninn did -1 © 

''mw n Dir 

-para o^bntyn D-nyuD ^>\u naaann nyaan Nan "‘bnbynn onm .1 
napnb iD’nn nNyann (bm da nnpn) bnii/nn uan naayp yn D^NmauaD ti/nan nyaa nti/ND .2 
Tina bNmauann D^yan (□"liman □ i aanupbN nnw) □■‘■'byDan Dnyun nyaan an nnyaa ,nnn 
DTanopbNn xnan bmn nann Dim ,byaD:i ^bntyn Dir nyaa “p^ .nam bNmaoaD 'an 
bNmauaDn Dipnn ^ra Dim "p npy .nnA bNmauaob iin: bNmauann [ryan □ v, tyDan 

.HDA ‘AN-'^OID bN “yina 

bNmauaDn oman (DnauanD) □ v, :rpn onyunn xanan mm m Diaoan ,namauom naxmn .3 
bNmauaD 'an hida bNmauaDn bmn. mpnn mm nr anon m 'Ay pana bNmauasb nan a 
nn^pnnn onyunn nyaan yam ma namb ynpa yamn nr onon m 'Ayty nannb ,-pna 
punb aanmzi maana ab-nAn maty yuannn punti/ bbAn ,riTno pn yN ,bmn byaDii 

.ynupbNn 

,nnabn pnm Thin bty annn pi ■‘bntynn iyunn nyn rmpn nniAan ^bntynn onm nnmy .4 
■yrr maiy dn ar miAn m 'Ay .pr rmira 'aT in pin pi maiyn ’bntynn iyunn m no 
uann I ’bntynn mm nnmy ,A^ inr ^tynn Ag ’bnii/n iyun nann bntynn uan pin 

. I = AQl At st* by naana 

. ^4 niND namom "nonN" riNipa ar mm**. Cl s Nm Dim mm 1 .5 
nr nnpnii .7 ymnnn mm hn nama I = AQ/At nNaitynn ,yanp aa’N ’bntd/nn mm dn .6 

by .l(t) = lim~ = Q'(t) :Nnn ntypn tynntynb fey ,D’aon yAnn mm riN ntynb D^aa dn 

V 7 A/->0 At V 7 

nmpaaon biy pm mb mrAab naaty ’yAnn Antynn onm nnmyby bnpnn nr nti/p m 
t x □'non yA*an ’bniynn onm nnmy pb .bmn nnn ~fn nnnayfcy punn nanu fin mNnnn 

(1 □•'feynn nNn) t } pm Q(t) <pAb p’tynn yas-'K/ t by Ayam (■'yAnn mm) 
bfey ^nn -pi myiy punniy bnpa ,iyunn n^ypaau bfey pm mb mtAan Nan mmty pamn .7 
nanD pb .nr yAnb ny mm nmpaaD bty biAua^Nb naaty .omon yAnb ny •'bntd/n bAynn bm 
yna I(t) biy im Nabun nuid/b naaid/ □■'aon yAnb ny bmn ^nn 3 m mnayty iyunn 

.(2 □''feynn nNn) nr yAnb ny pm nm 



-‘T by iana nnN pr mmm (bmn) bnkynn.uan ^rin nm □mnayby N e onanuphNn noon .8 

.bmn onm Nan / nii/ND ,7V e =//e:nNaaiynn 
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n D ,l 7Aim:i ininn do'O- 2 pis ni'OlAm *7nwm Ill^Kiyn 190 

nnnn npn 

.□ v,1 Aniyn Dmyun nDiynnm noon nriDn'A pnn imn nnn mpn .1 
KMiy Dnyunn mnnn npy maun nrnmK "man Kimy □nyun'A pnon nnnn mpn .2 
tynnn .mnop -pn □■'■akoduid unDn n^n Kin -pm .rn^niyn m^K^DUiD nmnaK 
.^niyn Dir niimiy ^ntynn ‘AAynD. omyun nynn 1 ? on^ nr m’AKOioiD 

mom nm ‘akoiuidh K^m nnnn mpn 'Aiy omnn m*n .3 
nK Kuinn ^pmo “aha km ,s niKn imoniy ^ntynn nnnn mpn t>iy yon nop'AKn non .4 
■?y .iom nn:myiy iyon nmm'A poon nnnn mpniy m’Aniynn m'AKOiuiDn mAmNn mno 
m^KODtriD mAmK n 1 ? pD^oi A Q iyun mno ion moyn nnnn mpn dk ,it rnmn m 
. liVipo p^inn ^i'a km yon nop'AKn non nrn 1 .s = AU/AQ -\u l ?np3 , At/ m’Aniyn 

. (V = 1J/C) o“pm "im^D 

nniy ^n\un nnn mpn ^>\u (n"Ko) yon nop'AKn non :yon nop'AKn mo 1 ? noi'An nran .5 
mpn ok ,ir mmn o ‘Ay .nnK iyon nTn 1 on moyn Kiniyo nnnn mpn y^onty nmny'A 
■?y iim I'Aty yon nop^?Kn non m ,omr A Q iyon nonynn W £ *ai v nmoy ypiyn nnnn 

. £ = W £ / AQ -*m 

nniy nm A£> iyon mno nioyno y»piyn nnnn mpniy mnyn ,nmnKn nmrAnn o 2 y .6 

.r t . =Ag-*-^ 

‘atia .moop yo m’AK^DOiDn lyoon nm^o ,nnnn mpn ^mp yo nnnn Kin mp~rnn nnn .7 
.nnnn mpn "amp yo y'Aip ‘ao'a m'Aniynn mlAN^oiDn mAHKO lynonn nK Koon nr 

rv^niyn rmajnn 

^niynn mm noyn^ ■y'Ain 'Aiy nnmnn mm nK nKoonn m'ApMD noon km nnmnn .1 

.(Resistance) mryi'An n'Amnn ,R niKO Dmnon nmM ,idii 

.■*'?niyn onr nnyn 1 ? imnn 1 ? Tpp 3ri np^yiy ■’’pniynn *?^ynn mDn Nin (Resistor) inn .2 

■‘‘pniynn Dim yui inn ‘py 'pomiy ^niynn nnnn pn onm m-'n im ^ly nnnnnnn 'j-m .3 
□m* n^np] ir mm 1 .V/A K'n nnnnnn mm 1 ir nm^n ■‘D t>y .R = V/I non nmyiy 
“pn 'pysr'i ■''pniyn *?^yn 2 min 1 dk ~)wk ta] Kin ,nnK nniN mnmnniy im .Q-n nmiom 

.m* iDnK ^yj ^ntyn Dir urn mny* ,inK u^m 'piy nnn mmap 
,n^ om Kin Dir 1 ? nnnn ^dl omn im^D ,yop 'jha km (i?) mimnnn oiy nnpnn .4 
nmn y\i nmyty Dim nK iKnnn imn nr nnpnD. .nniK pin niyn V = RI myp 1 ? n^Kmp 
^iun nK Aimn nr iia yiD^iy .D' , m^n n^Kin nmyiy my* ip Kin m'py nnnn ‘pty n^piiDD 

MR 

n^mn mtyy mnniy nmnn aid :mKnn DMmAn nm'An iai ik ^yj imiAinn .5 

■liAn "‘inm iia.i nmonono 

,R = p£/S nitron ■•t ^?y nnm S I'Aty nnnn nuiyi i iDiiKiy y'lm ‘am 'piy miAinnn .6 
.Qm km /? nmm .^nn miyy mnn minn 'Aty m'AiAon niiAinnn km p niyKD 

^ntynn poonn 

□myon^ n^niyn m'AKOimD n^AUK pson nnnn mpn oty a^ipn km nnnn mpn pson .1 

.idtt noyn Kinty 

□nyon nnnyna nmny y^nn nnnn mpn iniy mpn km nnnn mpn pDon :nniAn my .2 
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□■■bnwn D ,l wuna ininn dd>o - 2 pm ni'lHAftl *7nwna TH*?N«/n IDO 


W AQs 

. P = — = —— = Is :D v *pnn .mm 
' At At 

by non^n mniMn mid/ o^pn Min ,/> n -o. imon iid/Mi min n** by “pain in omin pDonn .3 
.P la =IV = I 2 R = v 2 t R :D v, p n n -W nmnm -pm munid/ mamMn mnD pmbo f rr 
niunb TK/onn mmMn nm * 1 n*p Min (P out ) ^bnid/n mid/on bid/ (poinn im) b-'y'n poonn .4 

.n nid/nnid/n nnid/bid/ 

.P out = ? 7 /J n :D’ r, pnnid/ -p ,7 niMO nimonn ••bnid/nn mid/onn mb^n nbn poinn poonn .5 


D^nu/n p^Avn 

."bmpno mzpn H i "muo mom" :d^io nid/b pmb im □"bntd/n D->b5iynn DHwn nTn .1 
Nip] momn curb “rn?s; bibon po □msm .nid/n bid/ m^pb mMn D-noinn D-‘-mn iid/MO 
bibon minn onn -rnM boid/ *p ,nmp] ^nid/ po Dnnnn omm mon nid/Mo .mu mom 

."■bmpn urn Mnpi Ti:rnn nbM mnpi mid/ -po Dim moyo mild/ 

*]m ,D-‘ 3itt/ cpmun by mnnnn .mild/ mmon yn ooiyn onm iD^pnn muo cptu TQ’no .2 

.□man Dmoinn imro nimpin mid/ y*nti/ nnnb nnid/ omoo 
□mim ,nnid/ bmpno Dmoinnn D‘ ,_ mn bo by nnnn iimpnn bmpno Dm] momo .3 
.bmpno omoinnn cp-mb omin ^id/Min nirb nnid/ Dmoo im ^mid/ □mian yn omoiyn 
nbMn Dmmn bn mpno miM mm dm h hk T'm mu Min .omm noon bid/ bipid/n min .4 
bipid/n mon bid/ mmonnn .nnn miM nyoid/n nnn pin v Mbb ,dot iniM mynb mnm 

.R t -d. nimon Mmi "nbipid/n mmunnn" nMopa 

mumn m by mini nun ommnnn am n bid/ nbipid/n mxunnn .5 

i^y. = 7^ 4" ^2 + ” ' + Rf, 


mumn ■•t* by mim bmpno omoinnn omm n bid/ nbipid/n nn^nnn 


1 1 1 
= —+— + ■••+■ 


Rj, R { R, 




bo bid/ innAinnn nbiiA 1 m 1 nun Q-ninnnn dhm idoh bid/ (/? r ) nbipid/n nrr^innn .m 

.mon nbM omin nnM 


.6 


.7 


,nbipid/n niTnnnn fin b^i^n nun onomnn onw nnynb ,nui .non iai nooin .n 

.nbipid/n nn^nnn tim pupn D^p n^y^n iai mon 
mup mr M-'n b-*opnn □‘•mmnn mTu bid/ mid/bo iddd bid/ R T nbipid/n nnAinnn 

,7 ido nb* m\ bo bid/ lmxunnn 

nn^nnn tim ^upn b-'opno Q-minnn q^itj ~)nynb J b ,, oprm ,^011 tad nooin .1 

.nbipid/n rrmmnn dm b^^n n^p nnynn -m mon ,nbipid/n 
M^n r nid/NO .V ab =s — rl :moh nid/pn D^piin nnnn mpn bi v n>om □'■pinn nnn po .8 
■pinMn nid/pnn .nnnn npno miyid/ Dim Min I -1 nnnn npn bid/ mnnon nminnn 

:n ,, p"rnn nnn noy bopi 

(■•bMmM nnnn mpn) r = 0 nid/MO □■‘••pnn nn ,r/ = 0 nid/MO n'Vob mild/ cpp“rnn nnn .m 

.mnD b^ynn mibo 1 = 0 im 

n^i^nn nmmnn nid/MO n^pnn nn . / = / max - ^/r nid/MO ODMnn o^pinn nnn .0 

.nyp oyn inr .DDMb mild/ 
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D'^nwn □■‘njjm ininn did'o-2 fid ni'Uiuni bny/nn JII^NWn IDO 


inin ,-r iyiD' , K/K/ .nr* ny ip Nin Dim bK/ n^pnoD opinn nnn dn iNnnn niAn .a 
bK/ ■'bnmpn py bnpn Dim ddk/ nnpm poiND nan rni V = s-i ■own myn nN 

. I — sir 

max 

pDonn pb ,p r =rl 2 n^niDn miAinnn bn/i P fc , = £•/ ■'-p by pm nnnn npn bK/ poon .9 

.P R =P S -P r = si -rl 2 :’T by yim jvnsrnn miAinnn nnonnn 


rprDTp ^bD 

piND Dimnn DnAinK/ in ,inN nnn npnn inn yon "bnK/nn bAynn dddk/ ompn dikt .1 
pin ik/d K/nnK/nb yim nbND D-npnn >DpnD in nun numb drin pnb ik/dn '■nk/ 

.bAynn D’nnnm cnmm dn nK/nb mn by pnnnp 
miK/ nmyb DmiDin D’mrn bn dido "o ymp - "nnibjn pin" - pnonp bK/ iiK/Nin pinn .2 

nnn □’•Nmm omim bD moob 

had bibon bo mno Dmnnn didok/ ymp - "nnnyn pin" - pnDmp bK/ iK/n pinn .3 

.ODNb nnty ("nmny") ■‘bnK/nn bAynn 

nmyb noiDi ik/n punn mnDK/ D^pnnK/ ~p . punn nmK/ pin by oonnn iiK/Nin pinn .4 

.it pr nTnn nnn nN^rn punn mnDb miK/ ,p* nTnn 
bAynn mK/bn had bibon piNb D’nnnn dido . jnAi 3 Nn nmi u by oonnn nK/n pinn .5 
niDiity inNn .nr bibon piNb pun nTn ^ rmy.n ■■bnK/nn niDn nnny on Nunn 
.ODN Nm iiao bibon iiiNb y^nn '■bnK/nn niDiiK/ nnnyn niD Nin '■bnK/nn 

id^ndd D’nysin Dmipnn pinnip ■‘pinn K/nnK/nb ’id .6 
omyiK/nn omion on Dpmpi ,I N ,/ 2 ,/,-n bAynn DniK/n D’mm on onnon .n 

.n^NipN da nrnb nbiD^ nynpn .nbN amir bK/ 

•limn bAynn omn^n uny iiK/Nin ^inoip pm tin □'■nK/ii ,n 
bK/ iK/n pinn nN piny omK/m (mionn mNiiK/nn idodd) ninny noon omn .a 

.pimp 

:D"*NDn o-'bbDb nb D^K/b ty niNiiK/nn on □mid/ii ik/nd .7 
.ombyin ioonb n iik/ mmb mm niNiiK/nn noon D"no .n 
niNiiK/n /?? — 1 pimp bK/ pid/Nin pinnn bnpi ,bAynn Dmty Dmn^ m mw' dn .d 
loonD niNinyn noon nbnpb ny) ,niNniynn ink/ .(omim niNUK/n) mbn nniK/ 
.(Dmnnn niNiiK/n) ^"inDnp b \u OK/n pinnn mbnpnn (Dmbym 
nnnn (n) imuon nr limn .ynpno (npnn) bnK/nn nK/ib oomnn n^DD bnK/nn "•nK/on .8 
pDonD noy 1 bDK/nn o-'k/dd pb ,(230V) nK/in nnnb nniy m.T bnK/nn "nK/Dn bD by 
ink/ .pm K/nmn Nb ,biyob pmon D^nK/Dno inN dn (d) .nny d^io ddk/ ■'bmopnn 

.iiDi pind ny/Dn bDb yAn dim o biyob D-o^K/nn Dn^K/Dno 
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□■■bniyn □■bAynai nnm ,mo ni'ya - 2 jna Jll'OiUni *7nwna JllbNU/n 190 


□ v *bni'/n □■‘baynai nnna ,cnia rrpya - 2 pna 



Kin 1 man oma > □■'unra nmnna omnn □'‘uin nti/ by inpin 2-i 1 cpa' , bin onna nty 
.•’bnun 2 inDi ■uvn lyuna pya 1 ma .R 2 = 3cm mn 2 man omi /?, =9cm 



rani*/ aiynnb niyipnn ,dit p^ni poan bbiai*/ *pnN -pbin uina nr 1 ? nr Q-nainn crman 'i\u 
-pn n*iiinai poann n* D-niio (V = 0) o^ion yna .pm t m n^pnaa npman Dir tin 

.('a o^nn) wn aii/nna bapnniy npman dit /|yunn biy npma nii/nnnn 
rmnn n-'bntmn nyaii/nn nN mmb inniy “p .tind bm D-*man ^vj pa pnnnnii/ pm 

.DH'rn 


/(A) 'a D'enn 



pm mb onm biy ^pan paiy pm .npman y^nn <poa "‘Dii/n man by ponn jin aiyn .k 

.□-'yum 90-a cnNiba 

.nr -pbnna DvnupbNn nynn pva inn yap .a 
.npman i^nm □"‘man niy pa myiy DmupbNn aaon fin ai£/n a 
.npnan ■pbnn T 10 ^ omron nii/n an* ba by bmiuian fin ityn .a 
.npman -phan ^poa pe/Nin maan by ponn fin: atj/n .n 
.nu/n mab imam nab ibiy bmiuian nm pK/Nin man by nmiy ponn fin aiyn .i 
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□■■■jniun D^aynai rmni ,Dnra ni'ya - 2 pnD ni'OlAm “jmyniL TIl'lNUM 190 


□irn mw mn) cpTron nty yn mm -nv izn-ny i^inn oinn ^ nrmnnn jin niyn .r 

.(” ,, ?X-'T'X 



T>D l ?nn .nuno'm nmn nnn!? Vapnxi ,nnn mpnVi nonnsnx 1 ? mm on 1 ? nnn nznn “rnbn 
nxi nnin n:xyiy Dim nx nnn dvd ,odx nnnn 'Ann □■‘nyn noon mpnn nnn nx nri^ 

pnD!?bv inAn mA^in nnnnn nixyin .n^y nnnn 



K(V) 

.d^x^tx nTinn ^~v\uon\u yim 
.26 V n-'n n^y nnnn nii/x:) nnnn nrann nx myn .x 
.nnon ?ompn ‘yyon nzuynty nminnn nx A^n ,y']n inAH ponnn t>TiA nrx .n 
.-jnxityn nnon .mop ix n^iA x-*n nxn ynp .nniniyn nnnn nrmnn nonn Y?nnn .a 
. nnon ?nonn “)'?nnn nnnn biy nnrmnn nnnu/nb n^p’ron nn^on "•nn .n 
nmAO yAnniy tnxyin .(■^x-'-rx) nunnonxi on 1 ? nnn ^nmy ^niyn !?Ayn crnAio ntd/xn .n 
nr yrrn nnon .yap ■‘Dio py!? mn nnr* pn nnx 1 ?! ^ha ^n^opn -py 1 ? yoip onm 'nynn 

.nmp 




^nnu/ ■‘bnid/n 'AAyn nxinn yoo'Afc'/ □‘‘t'/nnn 
nnn ,s t>\u n"xnmy ’^tx nnn mpn 
mniyn nAn , R nymp nnrrAunmy 
inn: . £ mmxi 3 R x^n n^nnnn mrmnnty 
mnii/nn iA]n yopn -pix nx x-n 

.■pAynn 

□^iAn nx ,n!?xii/n ■'nn] nnryn ,xon .x 
:x *?ti/ n^apaiDD Q-'xnn 


.mm (1 
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_ pattern p^jynai nnna .Pin ni'in - 2 pis Til 1 03am *7 myna Jll^un 190 

.mian 5y nnnn (2 
.nunii/nn i^n 5y nnnn (3 

.nnon .mniyn tpn in iup ,5™ Nin dn cpNan n^unn nnN bD 'ab yap .* hn n'b'im .a 

.□nrn (1 
.mnn by nnnn (2 
.^yna ^ddk/ mnii/nn -mn b\u p5nn by nnnn (3 
b\u n^pnna □‘■Nun Q'bunn nnN b d b\u innniyn nN ■‘mD^N piNn □'•nNnnn cnD-u umiy .a 

: jc 

.□nrn (1 
.iTvnn 5y nnnn (2 
.nuniynn -mn by nnnn (3 



-i JRj = 20 □‘■“m my p^tn k 1 ? nnn mpn i^aniy ^niyn biyn 3^m *ynD5iy D^nn^ 
mpnn b\u 0) n'Van .KL mn \un -mi A^\ A x u"bK'-VK o-nunnonN myi ,i? 2 = 16H 

.cpyrr n 5 (r) n-'nnD im-mnm 



.□■nonnonNn my nN-np nN omin oyo 5D:n .naniynn TAin nnann nN crnyD naon □ mi/n 

:y3D^iy n^nun mayin nnnnn mNmn ./ 2 -i I x 


4(A) 

A (A) 

0.6 

22 

0.8 

21 

1.0 

20 

1.2 

19 

1.4 

18 

1.6 

17 

1.8 

16 

2.0 

15 


./j 5iy nmpnaa / 2 nN nNnnn ^-u uuniy .n 



'r^ 

K ^2 J 


h 


pt* by yini j\ -5 / 2 pn nii/pn m .D'^p'rD opin -po by ,nNin 


.n 
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□■^nwn D , *7Avnai rnim m*ia-2 ni'OlAni *7nwna TIl'TNWilTDO 


. r -i ^ fin Dmpn ^yon 5npnnE/ nE/pm 'n rpyozi nooii/id/ rpAn mryn nE/n .a 
<pA:i 5 iia nr»N ,nr -py zud/n 7/pnvn "‘‘An-'opn py no-nii ^npnn mpn nr^n .i 

,nr * ,, ?)T , opn -py Nunn V ^yon numE/E/ 

.nr non:i trpinn nnn mny ‘aup'a innE/ •‘'pnrnn yiyn n* nE/n .n 



nM nm5:>) nmnN immunnE/ nnon ‘rn 5 e/ [X) piN nmn^ nrmnnn n* tit n 1 ? 'id 

ab ^nn ,’^tn n 5 nnn mpn 551DE/ VAnE/n ‘AAyn T*n5n nn ,(^nn 5 e/ n^iAon miAinnn 
k*! ,r ^nn d lnnani £ = 12VNin nnnn mpn *ae/ n"NDn .(o^E/m n*n) noniDnN pi 

.nyvn 



n^n) rmn yAnn nmpi nnn n 1 5y ,x ,Dnr imy nm 'mnn yup 5^ piNn n* nrty Tn'Ann 
i'pn'AE/ nbnun niA^in nmnn niN^m . (I) ‘AAynD. Dim n* nn Kin x 5051 ,(crEnn 


x(cm) 

4.0 

6.0 

8.0 

10.0 

12.0 

/(A) 

3.0 

2.4 

2.0 

1.7 

1.5 


.jc 5e/ n^pnDD g ! I nx iNnnn piA Tn 1 ?nn uche/ nrn^ miAinnn n* nE/nb nD 
.x 5 e/ n^piiDD g / /nN iNnnE/ ,“Tn'Ann dche/e/ pun n?v uumy .n 
■ inmid/n nx mon 7^/7'ATiAn Ninn ^p^m 'atia nr* n 
.x "ah/ m^piiDD £•// jin nxnnn -> onnnn iE/pn n* N^m □' , ' ,l ?p'‘r'D cppin 'Ay oonnn .a 
. r nNi X n* ,oTipn pyon nN^nE/ nunn ~|no 5yi 'k pyo:i nuunE/E/ pAn ~|no 'py pE/n .1 
Kin ^nn piNE/ ]im DN ,5Aynn ‘Aupnnn □’ , p - rnn nnn mny ^n^upnn "^myn n* ntyn .n 

?44 cm 

2 pnD /6 .mya 

.nonnonNi AB mnE/n tai p^tn kP nnn mpn i'Ann pn'AE/ □'‘id/nnn nNinnn 5Aynn 
£- = 240V nnnn mpn 5E/ n"?on ,100Q innAinn ,^ = 20cm ^in .mntj/nn iAin :pn] 

.r = 15£2 n^nnon imiAinm 

, x biy n^pnDD (/) noniDn^n n^mp n* D^nmm ,P nmid/nn yAnn nnpi n^ DTrn 
-l nrn 1 inn] ^vnn iiVDn nii/^D ,C>n imo nw mntj/nn nAin rDinn P yAnn pnnn Nin x 

.(criinn n\n) C mipn ynpa x = 0 
yiy myn .’•^n-'opn nuniDn^n n^mp 1 ? x 'iw □ ,, D"iy in nr*N may ynp .n 

.nr ■ >l ?n' , opn 

mnii/nn yAnn) x = 0 ie/nd nnnn mpn ^e/ DVTnn nnn nNi nunnnnNn n^mp n* nE/n .n 
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□•■■jne/n D^Aymi nrim .Din npyn - 2 piD ni'OHni *7n«/na Jll^NU/n IDO 


.(C ,n:miynn ~mn *?by y*n*n mipin N^na 
.x n^paiDD 5Aynn 5 \u n^npK/n nnAannn n* nuu .a 
□ inra x 5ii/ n^paiDi n^iptyn nm3nnn n* 'm: 1 ^ pa?o ixnn ii^n ^ia uuiiy .i 

.-10 < x< +10cm 

.-10 < x< +10cm oinm x b\u n^paiDi dith r\K munN ]din:i ixnn ifc!/N ^ia unity .n 



'T'K/Drn Rq annAannty yaup iAa .nanti/n iad ,’^tn n 5 nnn npn D^mv Tn^n rntyib 
puniDnKm ynpn ia an ,nantynn -mn ,nnnn npn dn non mm rn^nn rvnn 

n* nrty Tntmn .(d^ijii K 2 -a FJ) □’Huno'm 'w mm ympn iAa5a nnnn npn5 I rapn:n 
n*i) F 2 -i V l omnnn nm ^Aynn / Dim nx itd oyD 'Aim ,nanE/nn lAan 5ty i? r nruannn 

.(□■•id/in 

i—(7)—i 


i s ’ r ) 


n^nun nmm iiTmn naNmn 


^( V ) 

m 

/( A ) 

11.25 

1.2 

0.5 

10.50 

2.4 

1.0 

9.75 

3.6 

1.5 

9.00 

4.8 

2.0 

8.25 

6.0 

2.5 

7.50 

7.2 

3.0 


nr*N ^iad yiED^ty n* ntm ./ Dim ^>\u n^pa idd F 2 nnnn n* iNnniy ^ia unity .k 

.Nunn mn ^pmD 5 tia 
.1 Dim ^>\u n^paiDD FJ 5iy ^ia unity .n 
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D"*7niyn D'^aynai rmna ,dio ni'ya- 2 pia JIMUlAm ^ntym m^NWn "15)0 

.Ay^n Nin ^p'vs *?nA nr* y^yi ,Dnpn rpyoa nouni/iy ^pAn yia^ n* aiyn (1) .A 
.my^n "aiia nr* yyi paiNn nyn oy ^pAn *?\u iinna nnpi n* atyn (2) 

.nr wia Fj ‘aiiai ^>\u ^n’nnn -pyn nN nti/n .7 

.□npn 'yyoa iNinnn ayna V 2 ^\u iaiy nN at!/n .n 



n*AN d‘*‘aia 'w ya iiypn nN Nua .□''pinn nnn nNi yon nup'ANn man nN iia.i .n 

./ nnnn npn “pi laiyiy oitm r mmian nrmnnn niyynNa 

:mipn i^Na yap .2 

ynn nup'ANn rro^ .miy nnnn npn 'aii/ mpinn nnn (1 

.oaNnn □‘•pmn nnn (2 

iai^i 7? mni'/n “tad 1 ? mua lainnn ■‘ i an''T‘n n'a nnn npn 'Ann ■yia'A Aymn ■■'Ani'/nn 'AAynn 
□■*pmn nnn nN innii/ lunu'Aii y*apna iainn nnnn npn'A .nyiap iniiAinnty 7? 0 =2Q 
nnnn mpn biy (^) n"Nan . (F^) v'Ay nnnn nN inniy inN lonoVri lainn yiapn iai'ai ,(F) 

.myi! 1 di^n (r) mnnan imiAinm 



V □ v~fnn nnn n* □‘‘inn Dya ‘Aaai ,mnyD laon mniynn lAin miAinn nN nntyn 
i-pa'AK/ n'Aaua niAyin nrrinn niNyin .yiapn nun *Ay V 0 nnnn *ai y mypnaa 


F(V) 

r.(v) 

9 

4 

8 

8 

7 

12 

6 

16 

5 

20 

4 

24 


Fq nnnn yai F mp^nn nnn ya nnnnn nypn nN .□'■■‘‘Ap'ra □'•‘ai p^vj ~)no 'Ay ,Nyn .a 

. Rq lAin *Ay{y 

. V 0 'yw mypnaa V 'a \u ^ia uuiiyi nnnm n'Aaua ityn .i 
.mnnan mrmnn nNi nnnn npn ^y\u n"Nan nN ‘pAn nirya aiyn .n 
:iid/N2 nintyn 'i ^voa nuoit'/i'/ «pAn iya iNn .1 
.□np'A nnr ,inN npn 'a":! npnP nua onann (1 
.ynm npn'A ^apna nti/n npnn nN miann (2 
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□ ,,l ?nem □ |l i^nai nnnn ,mra. m-ya- 2 pTD Ttl'tmni Anisina Jll^Ktyn "IDO 



runK/n tad ,'^'tn n 1 ? nnn mpn ,'n D-wnn TNinnn tuynn nx .mn mn^?n 

n i - 'td/Dnid/ yin] .num^m rn^nn mm mniynn tad 1 ? 'rnpnn .nr^? nr nu^i onimnn numanNi 


.8CANin mnts/nn TA]n nmmn ^?ty •‘^Topnn "pym ct'' i ?n'*t*n riTinn 



im nnnn n* it n oyn .d-tod nson .mniynn tadpi nnwnn nn nrw mn'pnn 
rv*yp]iDD R mnii/nn tai.t niTADnn *?i v n'pau yon Kin ,pn "lnN 1 ? .^Ayna Dim nxi mniynn 
nnA3nnn nN ixnnn ,'n □■‘I'/inn TNinnn *pAn dk ootk/ mn^nn it n“?no nnryn ./ onm \>\u 

Ail ^TIAH ■?\U n^pDIDD R 





l/ZfA" 1 ) 


rmnn ■•miionii/ yin: 

.nmin ^on mniynn tadh t>iy (7?) mxunnn ^tia nN mn^nn niyn t^d "non .n 


.R = --r :Nin mr 1 ? 7? p^pn'D nxin .n 


:hn 'n ryyon yinm itt/pm «pAn ino *?y aiyn .a 
. nnnn mpn 'pty (n"ND) ynn nup^Nn nnn (1 
.nnnn mpn ^iy nmnon nnADnnn nN (2 

niyn 1// = 0.2A _1 niyNO .1 
.mniynn taih ^ly mnAinnn 'ptia nN (1 
.nnnn mpn t m cpp“rnn nnn nN (2 
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D'^nwn □ |l 7 Avnii nnm ncya - 2 pno TlMOrmi * 7 n\ym JII^NU/n 190 



tad Kin AB ,s t>\u n"iom ’*7\o tn nnnn mpn 'n □'■I'nniL iKiTinn ^ntynn ■pAynni'/ im] 
.d " l ?k , ' 1 'k nT*Tnn ^Ttion .R K^n yopn inn nnannan ,Tnn yAnn Kin C ot j nmwn 



.n^Kwn mn3 my^nND. "inmiyn dn nuq . AB -mn \>y nnnn n* niyn .k 
./ nonnDDNn n^npi R ,e id^tah my^nNit nunu'mn nx'np n* nuu .n 
^lAn nunnDnxn nN'np A n~np3n itpd"? (nnmn) -nnn yAnn nN □■»r , rn nwKD □ k ynp .a 

."innuj/n pm .mntd/n k 1 ? ik ]opn 

niN'np tik 11 m nyD ^221 ,cnnyD noon C n-mn ^>\u nnip'n tik irw nii/ non iDiy 
.'2 D^nm A^mn ^pAn 'xipnn ly^raiy mrinn niKxm "|no ^y .nunnDnxm nNnuynn 



:t\k ZLti/m ^nAn nryn .1 
.s ri'Kon (1 
.R nrmnnn (2 

.B nnp 3 ^ ^ ninn C \nnn nwKD norm^nni nornDJiKn TiiK^np tik 2 \yn .n 
PD3Nn n^n Dy ^pun iimn n~np3 t m nnnm onm ■ony nx nr nona ^op 1 ? inn iyo .1 

pnmi'/n tik nnon ?F = 20 V -3 / = 0 



nm , r = l£2 Nm nmnon 3miA3nnniy k 1 ? nnn mpn “romy bAyn iNinn ’n □''ty'inn 

my 1 ? .^C mniyn TA3 mym ,(/?) nyop lnnAinn^/ luyxnn :>npnn v^n □•nrnnniy cptai 
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_ o»‘7ng/n D'baynni nnna ,dio ni'ya - 2 pi9 JTMOJAni *7ne/n3 Jl^Xe/H "IDO 

Tub nun imnn 4,1 ,n:inti/nn in'? nun imnn 4 nnuniDn^ iiy nun crinmn onnn 

.(□• | i£/in ini) ynpn 



'n nii/in 


nN D’Tnni ,P (nii2n) Tin y2nn mp’n inn/1 1 by n:niynn inn biy immnn in oityn 
.’n cri'/inn ^121 nnwn nmnn niNinn ./ { Dim biy n^piDn I 2 dim 


'n □■•li/in 



0 2 4 6 8 10 12 14 


A (A) 

:niNnn m ^uwn by my 

123 n bn/ C n^pn in ^ n^pn nxxm P nii2n dnh ^bn^opn “py I 2 Dirb iii/Nn .k 

."inmti/n in inun ?mnid/nn 

my^D^n "inmiyn nx Nun .I x -b I 2 yn iti/pmy lu^nn nx .□‘"bpTD □■•pin ^no by ,N*n .n 

i? Q-'bntn 

.R-'im e bty □'■Diyn tin ni£/m ^pun byi nnpn ^vun nbnpiy iu"an by innon .2 

:dn nti/n ./ 2 =0.6A-iy bnpnn nmnn nn?o .1 

.□■‘pmn nnn (1 
.'■I'/Nin mm (2 
.mnK/nn 12m bid/ nuinnn (3 

T*i crNnn crbi2nn inN bnb onnn .C nnpin myb P Tin y2nn t\k n2imn Dim .n 

:n:niyn ir* in ]up ,bi2 ni.i on 
■ A Dim (1 
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□■■‘yawn nnni i pinni i vi-2 p-is Jll 1 03Am ‘inmna. Tll'TX^/n *190 

./ 2 onrn (2 

.mnu/nn inn ^y nnnn (3 
.□’pnnn nnn (4 

.“non .□■•Tan dv Van pan -yin’n nmp] ^\u D’onyn n* non:! tap 1 ? nB/DN t* -i 



’T'BonB/ pi , R x = 20H -m ^m’vk n 1 ? nnnn mpnB/ ima tdd'pb/ D’li/im nNinnn baym 

.d^n'tn rn’inn 



^ poonn nN D’nyio nB/>oi ,24 V N’n nunobnn nN’np D’mno D’poonn *?d -\\uki\u yina .n 

\t\k HB/n .20 V- 1 ? nnr nunu^nn nN’np 
.nnnn mpn 'pb/ n"Non (1 
.nnnn npn ‘pb/ nnanon nnunnn (2 
.nnnxyi iSj poDnn nn’Ao ns!? S 2 poonn 'py F G// nnnn (3 
napn n^na P nnn yann mipa .d’tiao Dvoonn nB/B/ p ,5 2 poonn nN nyo anno .□ 

:nN HB/n nr o^no .nanB/nn mn bB/ C 
.numonNn nwnp (1 
.nonutmn nN’np (2 
. jSj poonn !?y V EF nnnn (3 

□’poonn mb/ nB/ND ,ninB/nn mn 'pb/ D n^pn nny^? P nnnan nN nAnnnn nyo otto .a 
: nanB/n ir* in pp ^ta Nin on D’Nnn □’’piAnn nnN ’zu 1 ? ■)”* .□’tiao 

.nunnonNn nN’np (1 
.nonuVnn nN’np (2 
.(’mon mn ‘?‘?i:>) ‘PAynn D’mn ‘po ‘pli/ ‘p^pidh poonn (3 



.4V;16W mB/n L 2 n’nB/n nnnn *pyi ,12V; 24W mB/n L, nnnn *?y .mnn tib/ "|mB/n^ 
.12 V Nin nnnn mpn 'pb/ n"Non nbMi'K nnn mpm mnB/n m da "jmB/n 1 ? 

.nnn ^>o ^?y D’mB/nB/ D’onyn mynB/n nn nnon .n 
. nnn ‘pd 'pb/ nrmnnn n* OB/n .□ 
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D'^nwn Q ,l 7Avnai nnm ,mnjii'ja-2 \ns> rn'imni ^nu/na m'jNe/n "IDO 


D i mKnn □‘•Divn ■'D ^>y inn nnnn tiu/ n* ^yDn 1 ? iii/DNni'/ ^ntyn ^yn pm .a 

.-|n^y 

.nmniy ’pAynn nunii/nn lAin un~mnn nN =ud/n ,1 
. £ = 16 V Nin nnnn mpn 'pty n"NDni£/ pm on 'i-i ’a D^yon niy 'py my .n 

tin it n'?Ni'/:u'/ o^Aynn niyn mN “?Dn ntm .1 

.npnn pson (1 
.nnnn npn m^y] (2 



rwnp .mniynn lAin *?ti/ a nypn nNym miAn ik/nd n yin: -piD^ii/ ^ntj/nn ^Aynn 
N^n nuniDnNn nNnp ,mnii/nn TAin tuy b nypn nNym nnAn niyNTi ,2A^n lumon^n 

.32V i*?ty n"NDm ^n’tn nnnn mpn^ da pm .6A 



.ab mniynn lAin miAinn nN rifet/n .n 
. nmn miAinn nN nid/n .n 

.mniynn TAin yyn^ miAn nN nyD Dnnyn 
.nnnn iif fmyn aim nNi Dim -inn nnn Dim nN ntyn .a 

:nN Dii/n .f 
.nnnn poon (1 
.nnnn npn poon (2 
.mntynn iao rnonnn psonn (3 
.nnnn mpn m^y] (4 



s = 22V n'tontj/ ^n-'Tn n^? nnn mpn 1 ?! ^ mntd/n tad 1 ? mca nm nnrn nmn'm 

.6 V; 12 W miyf nnnn ^?y .('n □‘‘linn) r = 2£A mnnon inrmnm 

□‘‘Dfyn “'D ^>y i^n mnnti/ ns mntynn f add 'iw miAinnn nvn 1 ? nsny nn nii/n .n 

.n^y cpmunn 

□'‘I'/inn “lNinnu/ ■•dd ,nnr ,nDon nnn V'in mu'? ^pm mrn nnn^nn 
‘pyon nyn 1 ? cnn) nrupn^? in mnid/nn TAin nnAinn nN tniAn^ nmn'mn 'py dn yup .d 
.“ inyap nnon .n^y □‘•niid/f n omyn ■‘d *?y T^n nnnn Tuyn nnN ^\u mn *?y ,(DTipn 
T*Nn nnnn ,, niyn nnN bo Krrnn nynni£/ nD .mnii/nn TAin 'pk/ nrmnnn ^iia nN zibvn .a 

.m'py □'•miinn omy 1 ? DNnnD 

,'d mK/fni fNinnn *?Aynn ^DpnD mn 1 ? its/DNii/ mnr nnnn b\u nnnn noonn inn Dtt/n .i 
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□•■■jniyn D^Aymi nnm ,Din jimjjh - 2 pis) ni'ODAni *iruynD. Jll^NWn "IDO 


byn cno ?m^?y mmi'nn mDnyt> DNnnn T'Nn n^N nmm nn/< *p 



k □‘win 


nob ^npra rrm rminn “v* 39 ^ ^lynn 

__ mpm lomonx 1 ? man cmmnn Dnnti/i ,ab mnE/n 

.nunoVn 11111 n nil] 1 ? Vapn:i .^n^n n 1 ? nnn 
iminn.m ,£ = 14V Kin nnnn mpn biy n"NDn :yin] 
.12V; 24W miyn nmn ^>y . r = 0.5£2 mnnon 

_/ < C7\_ m^inn n T>Eon 

my*D lonu^nm nunnDnNn niN-np tin niyn .n 

© .mntynn inn ’je/ y nap:i Nam rrmn 

ie/nd n~mn 'pe/ niNnn nnaiy 1 ? nip 1 nn iNn ,n 

- nti DNn .6 napn *pno 1 ? nimn t\h mn 1 ? tr'nnnn 

--. a \ * ■ I b nN 1 D.DD ?mnE/n x 1 ? in ,iopn ,^n 

*?y a mipinn nmn pnin nnn 1 ? “pia nn :uyn .? 
inn t?E/ ^tin nTn 1 ^ nunnnn '•d imi .n^y D^niE/in □‘‘znyn '•d ^y mNn nminE/ mn 

. 0.2£2 / cm nm mnE/nn 

.nnnn mpn m^ai nN ,cmpn ^pyon iNinnn nann ,niyn .i 


(g) nnn npm mnE/n in ,mnr nrm 3 mn^n niEn 1 ? 

.yiD 1 ? Aamn 'nynn nN urn mnt>nn ."' , ?n-‘t»n 

_(^)— nn * ^ .f = 21 V Nm nnnn mpn ^>\u n"?on :]im 

_ r . ^ i .3V; 9W die/i nmin vjt>\un 

—(^)— inn *?mj nnnnnn ^tia nnn 1 ? -pia nn Nan .x 
cruy 1 ? DNnnn miNn nnnnE/ m ,mnE/nn 

-?im l ?y mmE/m 

t\x nnnnnn D^ain ,ompn Tvon iNinnn nann .n 
niNnn nnaiyE/ in .rpE/vi!? m^y nnnNn miiin ■•nE/ inn nNamn DNn .mman nnN 

."inmE/n nN non ?nnnn in*?E/ 

'nn nnn 1 ? -pm* nn .nnnn mpn^i mnE/nn m 1 ? nui mman wt>\L/ r\x nyD Dmann .? 
?-im , ?y omuynn □■‘Dny*? D^nnn miNn mmimy m .mniynn min ^ty nminnn 

.™iniy D^iynn ntyn in* *?3Dt nnnn mpn m^aa n* myn .7 
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□••‘jnwn D^Avnai nn»n ni'ja - 2 jn9 ni'OaAni *7mynD. TU'lWUn "IDO 



mtyn 2 nnan bya ,220V;100WQaen 1 nnan ‘py .2-a 1 ,nm] Tie/ rn^n men 1 ? 
■*dd ays .maae/ □'•Dii men. ,,i ?n" , t'n nnn npn 1 ? ninin me/ nrn Tn^nn .220 V; 80 W 


.'n □■‘ennn nNanne/ ma oym ,'x D"*enn:i nNanne/ 

80W;220V 



2 D-'t'nn n D’erm 

2 nnan m^ai 50% *m 1 mi]n m^aae/ iam ,220V-n -jap nnnn npn ^e/ s n"?on :yin] 

.40% Nm 

:N^n 'k □'•enm iNannn ^ynn .* 

-•psaon yn onm xann N^na pm 1 ’phj pDonn mnaN nan* mnan me/ ynn ir* (1 

.mnan me/ 5e/ nD’iyn 

.narnan me/ ‘pe/ m^nn nan^ay ya onm n\ (2 

:ne/n ,'n mennn. iNinnn ^ynn .2 

■yoon yn onm xann *yna Vim poono mnaN non* mnan me/ yan ir*N (1 

.mnan me/ ^vj non^n 

.mnan me/ 'ivj nn^nn mnaiy y*2 omn on (3 
?nno ■*di .nnT* Vm mnan ■'nid/ ^e/ y?aon mnaan nnn* poon ^yn nrio .x 
y-^n 1 ? yio 1 y»!?n ^nmpnn -pyn nx xxn .D^aynn ^atvn mx 522 s nx ^-un 1 ? D^mnn .1 
dii ynn nnnnn am 1 nnnn nxn n 5 nna <^Ne/ n 22 D^ayran ne/n inN 522 ^ n"N 2 n 

nx na5yn5 on^e/no dx o^ynn ne/n nn* 522 map c yae/m5 n5a5y nna an* ynp .m5y 



.60V;90W rniyn nme/n 5ya 50V;100W men naae/xnn nnan 5y .mna me/ Tnbn me/n5 
.yaD5e/ □'■ennn n*anne/ m 2 p5n -, "pn nnn npn5 nan mnan me/ nN 12 m -pn5nn 
Z2:90W;60V Zi:100W;50V 
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o' il mwf\ □■‘layrai rmnn ,dio ni'yn - 2 pn9 Tll'imni bne/flA. Jll^NVyn 190 


□■■nnyn ■‘D by manid/ nrn by nn mnyb -ynyid/ Dim n*i ,miD bn bid/ miADnnn n* nid/n .x 

.mby cpmid/nn 

irNn ynp .mby cynud/nn □ i nnyn ■'D by m^nb nbm 1 nrvnn miid/n nnN pi ,b'bn mmnn .n 

.nmnn nrmn **ntd/n 

’bAn /prun bAynn ’mn poon bnpb nrn by nnnn mpn *?ti/ n"Nnn nvnb "piy nn nid/n .a 

.mby mK/nn yiynn Ann 1 niminn nn* bn by nnnnid/ 
iA3 nnnb vj'w mnbnn xxn /imby crmid/nn n-onyb ciNnnn nn^n nmin i nid/id/ nn .1 

.nrmn nn*b b’npnn 
.inynp ■non .nr iad b'apnn nnnb id/ 1 nm] m^b ynp (1 
.nr ia] b \u miArnnn bin n* nid/n (2 
■•d by td/mn nynn mNn nn: bntd/ n:in by mnin nnnn npn bid/ n"Nnn n* nid/n (3 

.mby cpmid/nid/ cpnnyn 
.nnnn npn mb 1 ^] n* nid/n (4 



□iid/n mntd/n byi ,50V;100W mid/n nnid/Nnn nnnn by .nrm mid/ nmnbn mid/nb 
n^rnnii/ i dd s ' ik'tk nn n mpnb b'upnn mnnn mid/ n* nnnm rvrnbnn .60V;90W 

.“inob Aidinn D i id/nnA 


Z 2 : 90W;60V 



QNnnn m^nii/ nrn by nnn bin mnyb ynidid/ nnrn nM ,nnn bn bbd/ mmunnn n* ntd/n .x 

.mby □ i mid/nn □ i nnyb 

nnn mN ynp .mby crmid/nid/ imAnyn i d by mnyb nbrn 1 nrmn nn* pn ,b"]n mnmn .n 
l^id/ '‘bnn ,b'bn bAynn i bn i opn pnon bnpb mn td/nnn nnnn mpn bid/ n'^nn n* nid/n .a 

■inid/m inn nn* 

iad nnnb id/ 1 id/ nmnbnn n*yn ^mby Drnnd/nn □ i nnyb n^nnn nn\n mnnn i n mjvj l m .1 

.mnin nnxb mun 
.nnon .nr ia: mun nnnb id/ 1 nmr rrNb ynp (1 
.nr ia] bi v mmunnn bmA n* nid/n (2 
□ i nnyb DNnnn m^n id/nnn nbinn nmr bnid/ i nn ,mnnn nnnn mpn bid/ n"*nn n* nid/n (3 

.mby D-'niid/nn 

.nnnn mpn mb 1 ^ n* nid/n (4 
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D'^niyn D'^nai nnm ,diti ni'ya - 2 jn9 Til'03Am *7niyro m^NU/n TDO 



□rpDfcyi ,-mn □ v 'amnn 7 ?-i R x dhm ■'dk/d nrmnn ^ni£/n ‘PAyn “Winn cmira 

nuno'pYi nainn C-i 5 nmp:n ya nnn Tipn 1 ?! MV ‘pti'p Vapnn D’nmnn 


.mw MV ^nn FirrADFin .(rmA) t'*] yAn Kin C yAnniy yim .'* i pn- , t , n 



K\r\ t -k/d ,R x l R = xl(t-x) nii/pn □‘‘•'pnn -lti/fo noDNFin -lunu^nn n^ip ■'D rom .* 

.(□■•[yin n*n) M n^pnn C yAnn pmn nth x-i ,MV bTin piN 
iNnnt'/ ■nu’an fin nxn .^ = 50 V-i ,£ = 50 cm ,R m =25€l ,R X = 40 Q ,R = 60Cl-\y yin] .n 

.x mupnsD K bc D^N^onon widh fin 

. 0 < x < 50 cm Qinm x 'pty rrijpnDD V BC fin iNFinn tu uimy .a 

-n p-ifo C yAnn nnp] mp^n fin mwm Vtq nunuVnn fin nyn cPD^nn .1 
□■’Diy Vp^n 1 ?! ,C ^?n £-n yronn dtt ‘piipnn x ■?!£/ o^ny ynp .x = 50 cm ly x = 0 

.B 'pn C -n ymnn Dir 'pzipFin 



.lono^n yapnn i 1 ? oninm nomsn^i mni'/n iad 1 ? nun ^n^fn k 1 ? nFin mpn □nnnn 

.“pD 1 ? Aymn D^nra "lNinniy ^dd 



irnnn ’•TKoniin .(rv'DioPN) tind n^m nDFiti/nn iadd ( R mv) n^ron n™nnniy yiFn 

.D'^^TN 

hn Tim jOdn 1 ? ny n'pi'/ ^n^opnn yiynn l ?nn .HDFitynn taipi •?!£/ rvnADnnn jin nriy Tn'pn 
1A3H b\u pDonn nN iNnnn ^pA omiy "pn'pnn .“PAynn onm hni nnnn mpn ^ty □‘‘pmn nnn 
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D^TnwnD^Ajinii nnna ,dio ni'ya. - 2 jtid Tll'imni 'jne/nDL ni'lNiyn IDO 


T^n "Winn “pD'Aid/ crtdnrQ .^AynD n:nyid/ mm 'Aid/ mspiiDD ,(mnid/nn -mn) ••ai^nn 

.^p Tn^nntd/ 



/(A) 


.(Z^) mnid/nn im ^\u poonn fin -pn'Ann ZLti/^n t^o non .n 

.P R ~sI- rl 2 :Nnn ■‘lLPDn 1 t 'Ay "pri] Dim 'Aid/ rp^paiDD mnid/nn ~mn 'Aid/ ipDon ^d riDin .n 

.ODNnn I'Aid/ pDonn dpid mnid/nn "mn nrmnn 'Aid/ croDyn fin nid/n .a 
.■^ rropn py bnpn t>\u pDonn Did/ND nanid/nn lAm ^\u nn^nnn py fin ntd/n .1 
."I'Aid/ n"NDn fini nnnn Yipn 2id/ FpnnDn miMnnn fin Did/n .n 


i'/./rto' .. 


n* ~am Kin pn inN'A .piD'Aid/ D'Knm iNinnD ,-ir 1 ? ir Vapm mnr nm: 10 *nm -rn!?n 

.' ,i ?n” , “pn n*a nnn Yipn'Ai nanid/n “m'A Tim nrmn pyn 


(^r) 


—(g)— 

—g)— 

—(g)— 

^xg- 


Hg)- 

—(g)— 

—(g)— 

—(g)— 

—(g)— 

midn mn 'ad ‘Ay .20n nyi mnid/nn 7Am fi’a’aidh nnAannn ,r = 6Q ,£ = 196V :pna 

.40 W;40 V 

.mu 'ad *?y □■‘mKnn cpDnyn mynid/nn Yin “non .n 
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□-■inwn D'*7Avnn nnnn ,mo m-jia - 2 [ns JIMimni *7nwra TlftHWa 190 


many 1 ? DNnna mNniy mn "?y na may 1 ? tmti/ cnrn nNi nmi ^a t>iy nmmnn nN nii/n .a 

.n^y crmbynn 

D^miym many 1 ? DNnna mnNn nrmniy hd .mniynn ~mn nnunn *?ky h^tia nN atyn .a 

■in^y 

:nN aiyn .mntynn Tun ^?iy 5 n^pa -run yann nN nnn mn'pnn .1 

.rriTnn *?o bw y?ian pnonn (1 
.nnnn mpn (2 

nN (imnann N^in 1 ?) ‘paynnn pm 1 ? ^nnn mn^nn ,5 n*pn N^m Tun yinn iaiy a^na .n 
nnnn nNiy anon ynn n nNin Nin ,mnu ^?iy Dion nson N^in myn .ir nnN it nnnn 

.iDnu/3 nnmnn p^nyty 
.nnnn iNiy isniy] ynn naon (1 
.iDnid/3 nnnn nNtyiy no 1 ? pnn mnbnnty nnnn naon nN nti/n (2 
mn n 1 ? 1 ? ,nnnn mpn iniN 1 ? non .Vm min'? mnrn ,nnn mn^nn nnm nnN noun .i 
mn ^y ,nnnn mpn 1 ? mm nnt> mn'pnniy ^nrpnn nnnn naon inn .mmynn 

.‘im'py D'*miynn Dnny 1 ? amiy in Dnup D^nnya mnNn mnnniy 



^nn “?iy a n*pn pm nnn mpn 1 ? non yiap nmpu/ ab mnN ^n nmn rn^n 

.yio 1 ? lyinn □■‘lynna nNinniy •'an mn irn c niNi pionn mn y?n pm 



mm nnnn “?yi ,33V nnnn mpn \>\u n"?on ,17f2 immnn ,34cm ‘mnn "piN n in] 

.27W/18V 

many 1 ? DNnna mNniy mn ^>y nnnn may 1 ? "pnyty onrn ^ini rrmn mmnn nN aiyn .n 

.n^y omiiynn 

.oaNnn nnnn 'm nnNnn nnyw -no ,c mnn yann nN nnrt? \tr nmpi irwa yap .a 

mNn nnuniy na ,c mnn y^nn nN nnn 1 ? mn'pnn ‘py a nypnn x pnnn nrNa N^n .? 

.m^y mmiynn □’‘any 1 ? DNnna 

.Dmpn 'pyoa nNinnn nnpna nnnn mpn m^so nN aiyn .n 

n 1 ? nnuniy na c run ynnn nN rrn 1 ? ,'x ^pyoa nawmy nmp^ onn ,pin nrn 1 ? .n 

.naon Vin^n 
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D'^nem D'^unai nnnn .dith ni-va - 2 pm Jll'Orini ^ne/flD. Tll'lNU/n *190 



nnnn mpn ^ n"?oniy ,60cm idiini 5Q ^nn nvmnnid/ yin] inD 1 ? aamn ^ynn 

□x yin] .20W;10V cpmyn mm *?y ,2Q xm n**nnDn inrmnniyi 20 V Kin 


.■^jr-PN 'iumD)0Nni£/ 



■rom -ruyn!? imnn V?n , 'opnn Dim n*i nnin nn^nn nN rnyn .n 
nN Diym ,^45 Vnn ^?iy ^4 nbipn N*n] C i^m ymn "uyND nunmnNn jwnp nN Diyn .n 

.nrn nann □■•pinn nnn 

"pT "oiyiy mm "pn nNinnD DNn . B nmp]n my 1 ? C "mn y?nn nN rrn 1 ? Q‘ ,, ?‘ , nnn .a 

pnmiyn iaon ?mntyn n 1 ? in iup ,b~u ninn 

□my 1 ? DNnnn pm n~PNn nnnn id. yro A mipann C nnp]n pnnn nN niyn .n 

.n^y □-'niiy-in 

.□Tipn tvdd nNinnn n^nn nnnn mpn ni^ 1 ^ nN DK/n .n 



nrmn pyn nN .irb ir tnnpnD ,4? = 60Q inn nn* *?d ni-mnnK/ ,mnr nm] 5 -urn -pn’jn 
•T ]Dl? ^inn □‘‘lynnD nNinniy ^dd p^NmN n 1 ? nnn mpn 1 ?] nunnonN^? nun nrn Nin n*?Nn 



n nip^inn nnnn noon ‘pty n^ypDiDD (/) nunnDnNn nNnp inn o^nnn non py -pn^n 

niNinnn ino 'py .[nrn nN nm ,nnN nm] (nnnnnn N^m nm^o) pnn Kin Dyo ton . 

*1 In ■?!u mspyion 1/7 nN nNnnn pno 1 ?^ pun nx mn^nn omiy 'pmpiy 
nipbrrn nnnn noon yai 7 onm in '•onnnn nypn nN .□'■'PpTO □’•‘pip-'iy ino t>y ,N*n .n 
.l/« t>ty n^pron 1/7 nN iNnnn pu rnl?nn uumy ynn mom ,n 
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_ D l,, i»wn nnm ,mo m»yn - 2 pns Til 1 03 An I l me;nDL Tll'mwa "190 

nNi nnnn mpn biy n'ton nN .ompn ^pyon bnpnniy mypm ^mn -po by ,ntd/n .n 

.rrmon mrmnn 


1//(A -1 ) 



V« 


Nm DNn .nm] nnn unn cppniniy bnn bAynn mu bn *?ii/ mxnn nnyiyb mp 1 nn ynp .a 

.^nmii/n nnon ?mnii/n nrN in nbm ,.mop 
:nN n mryn Nun ,b"]n n^nn b-apnn nnmnnn mil] n vj'uj mpm .n 

.nnnn mpn biy pnonn (1 
.nrmn m 1 by yiiun poonn (2 
.nnnn mpn mb^i (3 



nnnn mnbnn /•bN-'TN Nb nnn m pm nunnnnN .nunubn ,mnr nrm biy hoin Tn^n 
mun nnnn Nin nrn “pynn nNi ,nunobnn nN di inb Vapnm it 1 ? it b-upnn mnun nN 

.-pnbfcy D-'t'/nnn nNinnii/ ■‘nn ,nnnn mpnbi nunnnnNb 



immanniyi ^ = 30V nnnn mpn biy n"Nnniy ,100W;20V miyn nrvnnn nnN bn byiy -pm 

.d^k'-th nmnnn m'lynn niy . r = 0.5Q nmnnn 
.nnm mnyvi/ nmnn ■‘bnmpnn onrn nNi nnu bn biy nrmnnn nN niyn .n 
.nnon ?n]in:i it myu DNn .nnnn mpn b\u D-’pnnn nnn nN min nunobnnty iyio mnbnn .n 
□■'nnyb DNnnn mnNn mnnnty ^nn ,b"]n nmnn nnnb mnun nnon inn nu/n .a 
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□■'bnwn □■’mim.i nrma Jii , va~2 jri9 ni'CHAm 190 


■imby □'•mid/nn 

:N:in nid/pn ■‘T by iini ,n ,nnnn nnon yai ,F .D^p^nn nnn po nid/pn *o nmn .7 


1-1 1 

K £ £* 




.nn* nnn mnnnn Kin nid/ND 

."inmid/n jin noon ? n im i in: nnN nnn crpnin on nni]ii bid/ nnxnn nnyiyb nip- 1 nn .n 



yap nn ,L 2 -i Lj mn: Titd/ b'onid/ pbnbid/ mid/nno nNinnn ■‘bnid/nn bAynn n* o'onn n^nbn 

7b K'i'K Kb nnn mpm nintd/n nn , R$ 



bid/ n"?on .12W,30V mid/n ,L 2 ,mnid/n bytd/i 5W;10V midn L { nnid/Nn.n nnnn bytd/ yini 

.5£2 Nnn mnnon ’inrmnm ,60 V Kin nnnn mpn 
cpmidnn cponyb DNnnn TNn nnun ■'nid/n on* boid/ *p i^moyn mony inn n-'nbnn 

.baynn n* nno pn nnxbi ,mby 
n* noon ?D-i C nmpin po nn^n nnn ir**! ,B^ A nmpin yu n^nbnn no^n mi] ir* .k 

.~inmid/n 

.njun bid/ Rq nminnn n* nid/n .o 
.mnid/nn nnn bid/ mxunnn nx nid/n 

.b'bn oidnn nnnn mpn poon n* oid/n .7 
.nnnn mpn mb^] jim nid/n .n 

-i ^4 yo nnomnn nnnn bid/ nn^nn nnmy "inn nNidino DNn .S poonn n* nms mnbnn n 

.inoiid/n n* noon ?n:inid/n Nb in .(imd/^nb nbiby) bnan ,]upn B 



b^nn "piN ,7? = 40£2 , R x = 60Q , £ = 50V pb k'I'k nnnn mpnid/ yini inob Abnn.n bayno 

.250-b mim nmn* MV b^nn nnanm ^ = 50cm 
."mw" Nnpi mo nmn pb k^k nonobn nmnn (mnn yann Kin C ) C -i 5 nmpin po 

."■pooun md/a" b^yn *np] mo biym 

X 

Kin x md/TO ,-—- = -^ ^mn □ v *pnnid/ Kin ( V BC =0) in nn mn 1 nid/^nid/ ^mnid/ nnn .n 
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□'•■/niyn □'‘uynai nnna ,mo nMjo. - 2 jnD ni'UlAm ■pnwna Jll^NU/n IDO 


.Vin D^min nnvn x jik niyn . M nmpinn priKn md/an nnty , C nnpm pmn 
dkh ,-lOV^n (V B -V C ) "lonu^nn nK’npiy □ C nn^on nupn rmin "U'/kd .a 

jik "non ?nrn -, n ik pmn iiyin nne/ ,C mipin n^Kniyn riK^m C" mipin 

.iraiK/n 



:niK:in mrnpn , C ,T l 3 n v^nn dm □■•mm nt'/KD nono^nn riK-np tik nid/n .a 

.M mipin (1 
.N nnp]a (2 

.x pmnn ‘piy n^piiDD ( V BC ) njno'mn nK-np hk kdh. .1 


.x ■?! v rr^pnDD V BC nurau'xnn nK-np nK iKnn i^k ^ uunty .n 



^apnn D-ninnnfcy i? 2 -i i? 1 cp-m ■ , 3ty iiuoon iLi/A Kipin 'nyn ^id -y^iy D' , ty'inn 

ii**k) nunuVn innn , C -i 7? nmpm •'niy yn .nTn^ innunm 7 imiKiy MN ^n 1 ? 

,£ Kin i 1 ?^ n'VDn p^tk nnnn mpniy yini .t»: yin Kin C i^kd .(cnr Tayn 

J?1 i?2 

_ B _ 



>nn M n^pnn x pnnnn ^ty n^piiDD ,(V BC =V B -F c )nonu , ?iin nK-np 'j nKin .k 

. K nr =- 1 — +—x ntypn -*t ^y mini 

5C tf, + tf 2 7 
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□■••jnid/n D'^Aynai nnni ,dio ni'jo - 2 pia JlMOlAftl *7nwm Tll^NWn “IDO 

.x pmnn ^>\u idd F fiC nuno'mn n^ip n* ryn -po5 rpan 



.i? 2 =10Q-i £~\m Nin MN b’nn ynNK/ yin] dn , R x -i ^ n* niyn .n 

:n?M ni£/n . Fg C = -3 V *o yin] .a 
. x pmnn (1 
•F, s -i Q’nnnn (2 

-n Nin nomPra Dim pro x ^vj cpDiy 1 mny ynp n 1 ? lunu^nn "o nyu yin: .7 

nnynp -non .B-^h C -n ni n Dim yir:) D^ny i^n iinyi, C -5 n 5 



^>vj □'■pinn nnn n* (^k^k nnn in my^nNn) nm .Pn'tn n 5 nnn mpn5 xu Tr»n Tn5n 
:^nn □‘•t'/inn iNinniy ■‘dd ,yiiyNin iaP yapnn crnr □■‘xu n:rn pn inN 1 ? .nnnn mpn 
nrmnniy yin] .nnnn npn 'pty cnpinn nnn n* nn Nm Vapna tad ‘point'/ oyo .tod 1 ? 

.4Q Irapnn nnainnn on^nn in* 5o 



□''xun noon b\u n^^pDiDD ,V .opinn nnn :niTinn mxsnn mwin -ynD 1 ?^ nbacn 

_ i _ _ _ .« .^apm onmnnn 


n 

1 

2 

3 

4 

5 

F(V) 

6.7 

5.0 

4.0 

3.3 

2.9 
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□""jnem □••jAyniii nnna ,mo m'jo. - 2 jns TlI'OlAni *7ne/rQ JII^NU/n IDO 


□■■■nin iddjg nN □^-uni'/ "?dd -jop in ■?!} nnnn npn -pi nniyn •'t'/Nnn cnrn dnh .n 

nraiK/n i3on ? , 7'3pn3 □'•“oinnn 

:N3n nti/pn n 1 ^>y yim ,h ,D-‘iA3n ido n n^piiDD / ,DV“rnn nnn 'j nNnn .3 

r 

RJ 


i i 

n + — 
£ 


V 


v 


.■nann niN^in jin nNnniy -nNr^ ,cmpn ^yoa yman ni'/pn "D ^y .i 

riNi nnnn mpn ^\u n"N 3 n nN 3 iym '3 c yyo 3 iy nii/pn byi noonii/ii/ ppm ^?y “innon .1 

.n^nnsn mi-mnn 

.(n = oo) niNn ^rra n ntd/ND □■■pinn nnn nN ivj n .n 




nmiyn -m p’?n‘ , t , n n 1 ? nnn mpn nun -am Tn^n 
nnnn mpn^? Vnpnn .'n □'*i'nn3 iNinnD nuniDnNi 

.nono'm nmn Nin 
,n]nK/nn ~mnn nrmnn nN crnyD noon m^id/ “pn^nn 
■?iy n^pjiDD K DV“rnn nnn nN inn Nin oyo ‘pdxi 
*? iy n'pno yon Nin .nmnn niN^m my^nNn .1 mm 
poonm P fl m^nn mm paon ,P ff mpnn poon 
nrmnnn n^piiDD P r nmnDn nnnnnn oonnn 
uonty nn!?nn ,ir n^no nnryn .R ,'ji^nn mn 
,R ■?\u n^piiDD P R - 1 P r ,F £ nN on^ nnnyn nniN3 
.'3 D' , i'nn3 iNinnn *pinn nN ^pi 


P(W) dl □■urm 



tf(Q) 


.£ = 20V Nin nnnn mpn 'pk/ n M NDm .□"‘■^n^n on n-nnn ■‘-puonii/ ymi 
mmi V crp^n nnn nmn ‘•t ^?y P r -i P* ,P £ ,P D^im nN nn^nn 3 id/m nNin ,n 

.-aon ?/ 


nnn myynNn nruiii/n nN nl>3 .R ^>\u n^piiDD P r -i P* ,P £ nN □■‘iNnnn d-"up 3 *?3p .3 

. r nmnon nminnm e D n p~mn 
.y'w Nin P r -i P R ,P £ □'•pDonn r\\ut>\u yon ' n"? y'm □■•Dn^n r\\ut>\un nnN ^?d •‘3^ y3p 
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_ Q ,,l imur\ p ,l 7Aynai nnnn ,dio nrya - 2 jn£> ni'UJAfll *7n\!Jn3. Jll^XV'jn 190 

."iny^np nnon 

.nnnn mpn ^li/ nmnon nnmnnn n* iiiym ’n □■‘id/nra □‘nNinnn cPDno -'itym .1 
:D^nn cmpm (?j = P R /P E xl00%) nnnn mpn m 1 ?-*^ n*n P r -i P* ,P g nu ntyn .n 

./? = 0 (1 
.i? = 4Q (2 
. i? = 36Q (3 

.yiD] lurNis/ ]iD3 Nm DN 4 ~ry 1 □‘‘ODK/nn ny:n*n inn •a? 1 ? ynp 
,cp 1 ?“r? nnnn mpn m^nn man D- , pDonn ,n^ 1 7 nnibrnn nn73nnnty ^dd (1 

.map nnnn mpn m^sai 

,Dnup nnnn mpn “pm mirnn im ^\u D^pDonn ,ntrr7 nm^nn nrmnnn^ ‘pdd (2 

.n^u nnnn mpn m^sai 

mpn 1 ? nmnnn ■*‘?nti/nn TKonn ^vj nrmnnn ,nmn? mnn nnnn mpn m^au/ nD (3 
.nnnn mpn 'pty rmnDn nnmnn 1 ? onn nnm mm 1 ? nmny nnnn 
mpn 1 ? "ninnn ^niynn midonn ^\u nrmnnn ,nmm mnn nnnn mpn m^au/ ’id (4 

.nnnn mpn buz nmnon nrmnn 1 ? nnty nrn 1 ? nmny nnnn 




,n3nid/n ixto mm ■ ,, ?^'*m^ n 1 ? nnn mpn irn mn'pn 
□? mm Kin nnnn mpn 1 ? tmpnn .posn^i nunnon* 1 ? 

nmnnn ■'muon .(□‘‘t'nn nxi) nunu 1 ?!! 
■?im ipn onrn) mnD posnn m'/NDt'/ N*n mn'pnn 
,pn nn* 1 ? .12 V ^n nunu’pnn n^mp (ion may 1 ? 
nx nri'/ ,C? 7 ynn cnr mny nyD) poonn n* mo Kin 
nnn nx nnn Dyo 'PDin ,n 3 nid/nn man ^\u nimnnnn 
yon .nmnnn dpo in* 1 ? .onm ^bi/ rnypna:) cppTnn 
oumy ,/ omn 'pty n^priDD f-F )i v nbno mn'pnn 
n* ‘pm pi ,/ 'piy n^pnm s-V ‘PTun n* mo 'py 

:7*3E)!?k/ rppn 


e-F(V) 
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□■■‘ynwn nrma ,oin jn«ja - 2 jno TIM DA An I ■znwna Jll^Nein IDO 


.nnnn mpn 'piy n"Nan nN aiyn .n 
?( f-F) ‘man Kuan nn dikti .n 

.nnnn mpn ^?iy n^nnan nn^nnn jin aiyn .a 
. nr nnpna ynn 1 ? ’pro" 1 £ - F ^nan n'PNiy ^n-*opnn yiyn n* aiyn ,1 



mpn t>iy n'Van .mniyn mu'? namnn p'pNn-'N n"? nnn mpn iNinn -pa'piy ’‘‘pniynn 'pAyna 

. r rvmDn mnArnm £• Nin nnnn 



.i? mniynn iA]n nrmnm r ,s iD^iAn niyynNa nnnn mpn biy paonn n* xoa .u 
R mniynn ran miADnm r ,s icp'piAn myh*n>o mhpnn mon 'piy poonn n* *oa .a 

. R / r on\n mysin^A nnnn mpn 'piy m^an nx *oa .a 
. 50%-'? nniy nnnn mpn tmNDn i^no yap .1 
.Rl r ‘pnAn ‘piy mypnaa nnnn mpn mV*in n* ^niD^ piNn iNnnn •qnA umiy .n 



9 ’’D ‘prrAn paona rrruN nm^ 1 nnnn .126V?iy ^n^opn nnnn nmiy ,2-i 1 .mmi "my 

.2 nnnn 'piy nnmNn nDny poonn 
.nnn "or ,nnn n'prrA nrmnn iy nnnn Tiiy pnn mx 1 ? yap .n 
□ poonn ya omn nN aiyn . < 126 V) ^k'i'k nnn mpn 1 ? moa nnnn ■■niy dh D^ninn .a 

.nr a^na nnnn vny ‘piy 

□’^nnm ,t>\u n"Non t\k nniy 1 ? niyoNiy nnn mpn 1 ? mua nnnn Tiiy nx Dnnnn .a 

nn* 2A-n bnA Dir 1 ?! 280V-n 'pha nnn 1 ? D^An ntyNo .f?iy nnnn n* nAima m*pyn^ 

.noniy] nnnn 
.nDiiy] nnnn -miy van irN yap (1 
.nnnn vuyn nnN ba 'piy nnAinnn n* aiyn (2 
.inn nnnn ^niyn nr nnpna 'pap 1 ? myoNiy ^n’opnn poonn on aiyn (3 
.TiDDa nnnnn nnN 'pan ‘pap^p myoNiy ■>'?n' , opnn paonn n* aiyn (4 



nNinna ^niyn 'PAyna rvnamnn ,20W;10V miyn ]nn nn* 'pa “pyiy ,mnr nnn m^iy main] 

nno'piy □''lynna 
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□■•‘jnwn D ,l 7Aynii nnra ,Din nnyi - 2 fno nrODADI *?n^n3i Jll^XIS/n 190 


Z,2 



.a'Aid/ n"NDn fin maid/? ntd/D*a Kin nnnn mpn 

.“inmid/n nnon ?ir* 1 ?y cpmid/nid/ □'onyn ■‘D by nr n^nn nany 1 ? nbiD 1 id/ibid/n yan nm] ipn .n 
b"an bAyn:a. nNinnn nnrra nnun bid/ poonnid/ n:> nnnn mpn bid/ n"?on nm 1 ? -pn^ nn .□. 

.'bn^opn rcrr 

nanxn nnnn td/abtd/ bDid/ nD iman bAynb nr nAa inn 1 ? nid/DN T* .nanid/n nn initd/nb .a 

.■jmby D' , mtd/nn cronyb D^nnn 
:nid/n ,('a) Dmpn rpyca nNinnn nann .n 
.nantd/nn nAan bid/ nrmnnn bniA (1 
.nnnn mpn 'Aid/ n"?on bnn (2 
.nnnn mpn nab^a (3 



mpnb mun nnmnn cannid/a ,nantd/n nAab b^pnia. nnnannn ,mi] nnxann -pobK/ □■‘nnnn 

nyanp ananAannid/ nAaba '^tk nnn 


<-JC- 



.30W;15V mtd/n nnnn bya tf 0 =5O ,£ = 40V nana 

D“onyb DMnnn m^n nmanid/ na ,nanid/nn nAan bi v nanAannn 'jniA nnn 1 ? yn^ nn ynp .n 

."inynp pna .mby D^mtd/nn 

Nnn nanid/nn nAan bi v -pa n nmmb nanAannn qn .□'•id/nnaid/ x -piNn 'Aid/ abmA n* ntd/n .n 

. 0.8Q/ cm 

.V ‘Y'yon nxannn nynn nnnn mpn nab^a n* nid/n .a 
nnon -pn n^yinD D^n .'k rpyon nynpid/ -pyb omD. nanid/nn nAan mnAann t\k d n^opn .n 
pnmid/n n* nnon ?(«pid/' , nb nbaby) bnAn in ,nnnn bid/ nn*nn nn^ay 
.7^ nAaba nma 1 ? mon mnn nani d/nn nAan nid/ND 'A-a 'n □•'D' , yon ‘Ay nay .n 


92 



D'^nwn D ,l 7 Aim=Li nnna ,mo m-iia. — 2 pia ni'imni *7ne/na Jll'lNU/D 190 



Nt> nnn mpnVi nantyn in’? mm nnxinnn mi: V D^K/ira nNtnnn ^ni'/nn “?;iynn 

imnnnniya 40VNin nnnn mpn b\u ri'Kjn\u yum ,25W;20V □ii'/n miin 'py 


.4Q NVl n^nnon 




□■•murm crony 1 ? D^nnn nm^n nnnn mnyK/ ,mnfci/nn nnn mnnnnn ^nu fim ntvn .n 

..m^y 

.'n Tyca nNinnn n^nn nnnn mpn n* n^n .n 

.’n □"■bynnn ixinniy 'dd .nnn 1 ? ^npnn. naniynn nnn n* nyn crnnnn 
D^ony!? D^nra nyn mxn nmaniy "hd .nanii/nn nnn mnnnn nvn^ nno* nn ntyn .a 

.rv^y D’ , miann 

'n) cnnia/n yon mmn nr* ynpa ,Diipn Tyon ixinnn n^nn nnnn npn m^aa n* n^n .n 

.nr iK/pra ^pny ('n in 



.-pas 1 ? ayann □■‘lynm nNinn:> ■^n'tn nnn mpm nanii/n naa oy man nnn Tity nrrn m!?n 
n"NDn .30W;20V □’U'/n ,L 2 ,n"3K/n nnnn ^ya ,25W;10V mia/n ,Z 1 ,matron nman *?y 

.60 V Nan nnnn npn ^ 


fi 


ynp .n^y □■•nuann nony 1 ? DNnnn -pan nmin nnN pi ,!?"an □■‘anno nNannn nazrnn .n 

.-]nyap nnon .nnn nma ar*Nn 

in^nn naman miyn ^mopn poon ‘pup 1 ? nan ^?y nanti/nn nnn nnwnn nrn!? mm* nn .n 

.□-‘t'nnn nNannn 

.□“npn rpyon nNannn n*nn nrmn Tiii/ ‘ph/ pnonn nN DiK/n .* 

inn 1 ? kpb/ mn^nn N*n ,m l ?y omaii/nn D'ony 1 ? DNnnn tnh nnnn 'nu/n nnN traia/ nan ^>y 

.nnnn nnN 1 ? ’rupnn nn 

.^npnn inn nN nnn 1 ? -pn* Nan nnn nrN 1 ? ynp .n 
. , ' l ?n'‘opnn ipnonn nanNn nnnn ■‘nt'/ty nan ^y ^npnn nmnnn nnn nrnann nN n^n .n 
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□••bniyn □ |l 7Avn:ii nrma ,Din ni'ya - 2 piD J11'03 An I bnvynA. 311 l 7KVJn IDO 



.mn* vn iadi noNb nnn mpn non □nmnn -yoDbiy miynnn iNinnn bAynn 

.nunubn nnnn nnnn mpnb b'upm 



nntd/nn non bid/ nbb-on nmjnnn ,r n^nnon mrmnn ,s Kin nnnn npn bty n"?on :pn] 

nmnn n^Dm .(n^Dior*) tino nbm 
□■»3id/nky dvd bDin pbn -i opnn "pyb ny OD*n bnn mnu/nn non biy mnonnn bmA n* □ni'/n 

.bAynn Dnrn nNi □’•pnnn nnn n* cp~mn mnonnn n* 
^nA 'Ay py ./ Dim biy .n^pnDD V nunubnn n^np n* ’niD^ piNn n^nnn ^pA uuny .n 

. r-r £ □"'biAn nnryn D^cncan cpDiyn n* nr 

bmA Ntn i? my?o ,R/r bmAn biy n^pnon I Dim n* 'm: 1 ^ piNii n*nnn <pA uuniy .n 
□"oran D-onyn nN nr «pA by p* .bAynn bbDDn mnu/nn non biy pbnn biy mnonnn 

. r -i ^ □'■biAn nnryn 

bniAn bty .n^pnon (m^nn non) mmynn tadh bky pDonn nN iNnnn <pA oony .a 

. r -l s mbTAn nnryn n" 0 ' 03 .r\ d "•nnyn nN nr <pA by py . /? / r 
nr '■pA by py .i? I r bnun biy n^priDD mnDn nun bty P r poonn nN ixnnn <pA uunty .i 

. r-i £ crbiAn nnryn □"cpo nn mnnyn nN 

<pA by py .R/r bmAn bty mspiiDD (i^ /P E ) nnnn npn mb^D nN nNnnn <pA uomy .n 

. r -i £: □■'biAn nnryn □"cronn □'onyn nN nr 



linn ,£ ibii/ n"NDn pbN i mN nnnn npniy -pm .yiuoun niyA bAyn iNinn -p£)b A^inn □'‘tj/nnn 

.' i bN’'T'N nunobnniy da 
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□"■mein □■'wimai nnnn ,mra Jiryn - 2 pis TIM 03 An I ^nvyra TU'lKWa 190 


lunu'mn n^ip idi'pd) imn CD iid/m A n^pnn x pnmn N*n:i C yinn -ii£/nd ym:i .n 
. i?-i x ,£ ^"ran niryn ~mn *?id/ nnwnnn 'pma n* nud .(odn 1 ? nnid/ 

:^nn nipim *?y mm x ^?id/ rpupaiDD ,V CD .lunubnn n*np^ n?nn .3 

CD R x + R l 

-i £ = \m yim md/ND ,x pmnn ^>\u mupn do ,V cd fionu^nn n*-np n* iNnn Nnn *ynn 

.R = \OQ 

»"cd(V) 5 
4 
3 
2 
1 
0 


-2 

-3 

-4 

-5 

-6 

.r .mnnon imxunn nm £ ,nnnn npn *pii/ n"NDn n* ^yca warn rpan ino ^y nid/n .3 

.Fqj =-3V nid/ND F^-l V AC n* nid/n .i 

-n mn nunoynn Dim -pro x ^\u DOiy V^n iny ynp i:pn nunuMmid/ nyi yim .n 

.C D-n lunD^m Dim yrPD x 'ph/ D^Diy t>'K niyi ,D^ C 




.rpnDTO fin Diidn .n 
.non ? c yirDTO o-'oomn d^^ptd □■'pin nr* 'ly .n 
? c yinDTD ^dd. tyramd/n 1 ? yma o-npn i'x'nd .2 
‘V'DD'pid/ ^nvjnn ^ayn 1 ? ommn .1 



./ 3 -i I 2 ,I 1 omim n* (1 
.nnnn mnpn □■'pinn nnn (2 

nnn npn nrN ynp .mm* in* nid/m .man* pnon nnnn mnpnn inN ?'].! ^aym .n 

.n*p nrNm manN iaiN nnn npn nrm ,n*P nram man* poon 
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2 jns hmjjh \m\s> ni'ODAni *7ne/ra m^Nvyn 190 


□■•b;\ynm nnnn .om nvyn - 2 pno nvyn inns 

imbnu/n 


y, 


R, 


(9x10 9 )(7.2x10’ 7 ) 

009 


:p* 
72,000 V 


/ = 0 yAnn Dim phNiynii/ «pAn m by .r 
unsn DTipn ^pyon m by .0.25 A Nin 
mn nr yAin DmiDn 'w yn □’’bNmiuiDn 

. 72,000 V 


:p* 

F 72 000 

R= — = —-= 288,000Q = 288kQ 

7 0.25 



.R = V/I :D' n pnn om* pin m by .n 
. 7 = 7.:2A ,F = 26V nt'/NDi'/ bnpa >pAnn 

ip 1 ? 

i? = — = 3.610 
7.2 

7 1 

— = — :k/ □ v, pnn DiTin pin m by .n 


jan Nunn l IV biiAn ,n-*unnn nmnn 
n^Non mipi yn mnniy irvnn yiD^ 
biiAni*/ ,i?on . (F,7) nnpan (0,0) 


yiD^ty ,b"TA nnnnti/ bDD ,noAn m by .a 
yoi (0,0) mura-m mipi yn unnn nnmn 

(1/ R) biiAn pmbD nop nn^nnn mipun 

nnnnw 'add nbnA nnAinnnty pDn nop 

.bnA 

o^p id'ai ,*aia Dim da biA nnnnby bDD .t 
ion n**inoi ,biA (7 2 #) rrmn mn^n 

oin idd ,Dnmn mb'/- 1 .nnnnnn noun 
□■•nnnniy boo nbiy omiAinniy ,onbn 
mo ■'n'a dha oinnti/ rnii/n ,n\r .am* 
no "jinn-1 ,imnn ’•mo* bi u nrsm’nbi 


.nr urn biy yiD^n n* A^m (l / R ) 

Ioad nnmn mipn / / v biiAn^ nb 

.it .mipn no ah yiD-'iy n* a nm i fn 


1 >09 /I npn ynno 

pm nm pm Dim biy niAn ynt!/ noiyn .n 
orron myiy bbion mmn punn n* A^m 
pun pbim nm 2 titd^ yvon .2 mob 1 
T*bnn ^yon 2 hid byty punb mity nr 

.ni^yun 
ot 'Ay yni nr pun 
Q = S = 90x^0.2x10" 6 s)(0.01A) = 

= 1.8x10" 7 C 


op-non ybnn lion 2 dttd by punn pb 

.^2 =1.8xlO” 7 C :Nin 


nm 1 iitd npmon ybnn nobt'/ iin] .d 
nbnno pp nr pun .mm puno iiyu 
noiy nr nrob m pmi pb .npmon n^hnn 
miDn mny □■‘nnupb^iy pDn .PPty ]yun 

.1 miDb 2 

nnty 1 miDb nnyty DnnupbNn noon .a 
punn pbinn nr thd by punn ■'i]-‘tyb 

:ynupbNn 


N ^ Ag { = -1.8xlQ~ 7 C 

e ^ ~-1.6 x10" 19 C 


1.125xlO f2 elec 


.1 


F, = 


_kg\ ( 9 x 1 q 9 )(i. 8 x 1 Q- 7 ) 




0.03 


= 54,000 V 


n^b.m nio=i 1 oi7D byiy b^miuiDn da inn 

.npmon 


-^- = 54,000 


_ ( 9 xio 9 ) g ; 

* - r^ 

0.09 


:D"pnn .n 
54,000 


=>^=5.4x10“ 7 C 


:ti/ □' n pnn iity^nn nion nny .i 

Aq\=q x -q x 

=> -1.8x10 7 =5.4xl0 -7 
=> ^ = 7.2 x 10 -7 C 
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2 jns jii'i/n inns ni'imm *7nvyra Tii^Nwn noo 


.a 

:mrn (1) 





.iDii pirn “nyn 1 ? nmnn nrronn n!mn^ 
np pny on^?n oin ,^ynn nTAO ym .n 
-myiy mm p!n ,TiNn nDmi inrmnm 
oin TiNn n^p inr pm *yin “in .^na idvt 
ntny nmumnum onnnn on^n 

,nynp oynDi mon 1 nno^ nTiumno 1 ? 
-py 1 ? ,, T‘n pitta rtny nrmnnn pbi 
miaii/ mi ,ttin ^tt ynp oynai nm mon^ 
«p;in "yim ‘■dio yiy 1 ? “ry Din nm htt!) 
mm nnhiy fin Tna'tt pitta nttnn "pD^u/ 
:pm n^pnaa ,un^n mi: "pi law 



,tt 

27? = 7? + /U = 7? + —x = 7?fl + —1 (1) 

* l * J 


i= 


R( 1 + 3*/*) R U + 3x 


V r = IR = R- 


1 i-«r ! 




= 3^ 




fl^ + 3*,/ U + 3x 


^37? 

^ ^ J 7 ? ^* + 3 x> 

A 


U + 3jcJ 


( 2 ) 


( 3 ) 


□npn *y»yo:i l'papnni'/ amiran “po ^?y .a 

^api 

.pp Dimt'/ (1) 
.pp mun ^?y nnnnii/ (2) 
.•piA ninii/nn -mn ^?y nnnniy (3) 
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2 pis img TU'U3Ani ■ynvyra ni'ixwn ido 


mny 'papnn i 1 ?^ ^nrrnn "pyn ,V = s-rI x 
Kim ‘PAynn tapnniy ^\u '•'pjTopnn -pyn 
:i?on .(onpn ^yon nxi) 25 A 
^=80-0-2X25) = 50V 




x(cm) 

n^mn nnanrin tin nuud s/l^inn 

.(r+ /bc) :^ynn 'pid/ 

. y = r + Xx :^?ip3 mipn 'y'yon m !?y .a 

Hmn -pirn nnp3 xm rrrrmn nvmnnn .1 
-u/ ‘mpnn ^pan m t>yi ,-oaNn n^n Dy 
kvi (^,) pnN nTTP 1 ? rnxunnn ,r = 20 
‘mpnn ^mn i d byi ,«p;in ym-'iy 

. X — 0.50 / cm 
□VTnn nnn my nid/pn "jinn .n 
my ^rpopnn *pynK/ DV?npn ,V-e-rI 
mp ^ynn Dir 1 ? iu/kd bnpnn crpTnn nn n 
Dim my V?nTnn "pyn .^nTn -py 
^d 1 ? .rr^rropn nnwrinniio ^npnn 

I 6 £ = 12 _qc A 

min ^ nax 2 + 0.5x44 24 

=> 4nax = S ~ =12 - 2(0.5) = 1 1V 



.N 


/ 2 (A) 



iD^pnE T n3T *P ^ ^n P inn ** 3 .n 

^2^2 + A^l A** = & 


I 2 R 2 =e-(R 1 +r)l l 

^ Ii= ±J R i + 0 


& 


V 


ft 


A 


y 


.j = -0.2jt + 5 :^n ntyn 


i'mpnn i?o n 


ipn rwnid/n .* 

^npji p 1 ? 


+ = 5 =>^ = 80V 
16 


^2 + r^| 


= -0.2 => r = 1.20 


■mpnn 7 { Dim mny ^rpopnn pyn .i 

^ ^Nnid/n nap:i xxni Tin y^nn ni^ND 
by nr nnpnn .(K nmpDn) nuniynn ~mn 
:rnnn *?Aynn 'pty nnxinnm i? 2 im nap 
ii+n 1 /j Dim pVi ,7?, +r 


Imax 


£ 

r + R [ 


80 

1.2 + 2 


= 25 A 


Tan Dy <p*n -yirrn mip: Kin nr !?tu 
■ 4 = A max-’ 4=0 naw ,’psixn 


pt *?y -pm crpinn nnniy Ynmn .n 
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2 P19 Jii'ia inns Til'03Am 'mwm 7U l 7K\UT\ ~I9Q 


.1 


i? T (0) 



jt(cm) 

mi/pn ■‘T ^y yin:i dith .n 

_240_ 

0.25(10 + x)(lO-x) +15 





V — TV — D — 
' max J Ax max D 

/Vj- 


12 


2 + 0.5(44) 


(0.5x44) = llV 


:mnx mi 



in y4 nnypn Nym P T^n yann nti/ND .n 
cp'piipn , x = ±10cm nii/ND "im^D ,B 
oni-myi ,nyp nyra *ym nnnn Tipniy 
“?y lim nr Dnr .^rpopn Nin idii i znyiy 

PT* 


r _^_240 V_ 1 , a 
2 max i<- n 16 A 

r 15£2 

nr nynn = i? PS = 50£2 iD-'vnn nyi) .:i 

mpnl? yapm D^imnn n 1 ?* o n iA] 

,25Q N^n Dn 1 ?^ n^iptyn nn^nnn .nnnn 
^■•n ^ynn ^\u n^p^n nnwnnm 
: D^npn p 1 ? ,^=15 + 25 = 40£2 


r 240 A A 

/ =-= 6A 

40 

V = s-rl = 240-15(6) = 

= 150V 

naniynn im ^\u piN m^ 1 ? nrnannn .a 

:^n 

, 1000 

X — -= 5f2 / cm 

20 cm 


:t>3.p3 pi? 

^=A(lO + x) = 5(lO + x) 

Rpb =^-( 10 -x) = 5 ( 10 -x) 

:p5 ,5’npnn D’-mnn pi 1 ?* D’"m ’ay 


1 _ 1 : 1 
R ~ 5(l0 + x) 5(10 —jc) 


lO + x + 10-x _ 

_ 5(l0 + x)(l0-x) _ 

=>R = 0.25(l00-x 2 ) 

^ynn 1 ?\u nyipu/n mxunnn p“?i 
^=fi + r = 0.25(l00-x 2 ) + 15 


99 















2 piD jimjih inno ni'oiAm ‘jnwm m*7Nvyn ido 


.o^nn NYiK/ ,(J/C) 

□"•byy^iDn ii/iDn ni.i (V) □VTnn nnn 

n* Nunn nr bmu .nnnn mpn , aoip -pn 
n^bniynn n’byyjuiDn mAm^n li/nann 
.nnnn mpn "amp -pn lvunn nmmb 
,V = s \\u □"pnn pb^TH nnnn mpn dn 
.N an D^nnn 'D by pbNmnN Nb dni 
imiAmniy ■‘bN-’mN Nb nnn mpn iNnnu/ 

:d "pnn ,r nmnon 

V ab= V <K +V cb= S - rI 

.nnnn mpn “pi naiyn mm Nin / nyNa 



.a 

,^ ^-by bap] ,V = e-rI nu/pnn (1) 
, r = 0 ityNi □■‘■‘pnn nn , rl = 0 :n^D 
myNi in pb^mN nnnn mpniJO imba 
.(pn]) mnD bAynn imba ,/ = 0 
:n"pnn i^nd ODNnn mpinn nnn (2) 
V - s -rl = Q => 1 =s l r 

mnynn nrmnnn ~\\dk d nmp nn 
aynn Nym nnnn mpniao imba .noo^nn 

.iyp 

pt* by yim bAyna Dim om n pin by .a 
,V = £~rl nu/pn nr bmA my] . 1 = V 0 1R 

:bapn 

.1 


V(V) 



"*d by ./^nrmnnn nN Aym nr *pA yimiy 
. Rq = 2.4Q :bapnn *pAn 


.a 


VzOO 



nnn nN Ay^n Dmpn rpyoaiy ^iai .a 
. V, -s-rl pm by ymin □ l pnnn 

nN Aym nr bmA .-1.5 Nin ^iad yimiy (1) 
.r = 1.5C2 :bap]pb.-r biiAn 
hn nAym "awn myn oy immn nmp] (2) 
.8 = 12V :bnp] ^lAnn bmAn 
bapnn □’•pinn nnn bid/ ^bnmnn -|nyn .1 
nminn i^nd ,imba pbmopn aim ik/nd 
rD^bapn nr mpna .nusNnn mniynn iA]n 
€ _ 12 

1 max „ ~ . ._ — 

R 0 +r 2.4+ 1.5 


= 3.077AK = e- — V n 
** 

(^i)min =12-1 -5(3.077) = 7.38V 

.F 2 =V = 2.4(3.077) = 7.38V .n 
nniy Z^iAm by nnnn 0 ,rb^n pm nn 
.mpinn nnnb nr mpna 


’bp-TD bmA Nin ynn nupbNn nun .n 
nypmnn nnnn mpn nmay nN Nuaniy 
.nnnn mpn -pi nn* pun n+n 1 mayna 
bmA Nin ynn nupbNn non pmibnb 
mbyyiuion imAmNa nriyn nN Nuann 
JiNri mpna niaiyiy pun nmmb n-'bnid/nn 
nr bmA nrm .mpnn nmayn n\yinD 
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2 pno jii'yzi inns ni'imni *7ne/ni nrtNtyn ido 


.a 


:Ninkv ,Tian vid'-k/ n'Von (1) 


£ = ±^ = 10V 


1 - 0.2 

nNnid/n:L (0.2,0) nmpin nN (2) 

:*?np3n ,i? = £y-r 


0 = 10 ——r 
0.2 


r = 2Q 


-vj ■pan -*9 by (l// = 0.2) nd/ND (1) 
.nap bvj nan inn , R = 0 
:oDNnn mp-inn nnn nap t>id/ nann (2) 


V -s- rl — e-r 


( 


\r) 


-0 



D^pinn nnn 1 ? nnid/ ^42? nam 'ay nnnn .n 
nnnn mpnty prom ,nnnn npn b\u 
.s-b nnid/ Nintd/ ^pi 
.'V = £-V ac =£-V r =£-RI .H 

^4 nmpm pro 1 ? nnnan nN dtth ntd/N3 .a 
yop mntd/nn nan onrn n) iop F* c nnnn 
lopn mnid/nn nam v4C pb nn nnwnm 
•(PP’ Vac= ir ac P^ 1 
nam 'ay nnnnid/ ‘pnpi ,^=^-1 nnNn 
pro 1 ? nnnan nN otto nid/N:> iop 1 ynpn 
nan nnw onrn inn nNainn . v4 nmpm 
.ppn nunnonNn nNnp p'ai iop- 1 ynpn 
‘pyon ^npnnid/ V -e-Rl nid/pn n by .1 
■pnmm -R 'man nN aa^n ^nan yiD^id/ ,’dl 
^ npnn p*a .£ nN a^n niNn man ny 

.£ = 20V-l 2? = 5H 
nmpP nmn yann nN □■‘nnnn nid/ND .n 
nnap nr nano n ,oDNnn nunu'ann n^np 
.nmpi nniN 1 ? Dnmnn nunitfmn 
-\\ukiuj □*? on ub vj-' ,nonn9nNn nNop ■‘□a 1 ? 
.mnid/nn naan t>id/ 5 nap 1 ? mnnn C yann 
nNop pt> mild/ 2? nam by nnnn 

:nmn nunnonNn 


^npnn 'a rpyon nnnid/ nti/pn n by .n 
naa^n niNn Tan oy ^nan iwn nmpiid/ 
^nan yiD^tyi ,nnnn mpn 'aid/ n"Nnn n* 

.-{r / 2^ ) Ionian nN aa^n 

■anpnn niNn man oy <pan in-*n nmpm 

.s = 10V 

ibnp] p^a ,-0.25 Nin <pan yis'-id/ 

-- = -0.25 =>r = 0.5Q 

2 

.1 

mmnn miainnm s T = 20Vnyn (1) 
pm □■'pnnn nnn pt> ,r r =1H ^n n*?ipid/n 
n* oPnpm ,F = 20-0.5F 0 nid/pn m by 

.pnbw □■‘id/nnn a ' r ynr\ 

n‘‘nnDn nnajnnm s T =10V nyn (2) 
□pnnn nnn p 1 ? ,r T =0.25£2 ^n n^?ipid/n 
,F = 10-0.125K 0 :nid/pn m 'ay -jim 

.6 ^nan n\ Dpnpm 

V(V) 

25 

20 

15 

10 

5 

0 

0 20 40 60 80 100 

V 0 (V) 

pmn ■•nipnn Nin ipnpnn ipn 

.□“pNidan 




nain b\u nnamnn nN ntd/^n Tn'ann .n 
.R-V11 :oniN pin niyan^n mnu/nn 
ntd/ND , R-V11 :□ "pnn om k pin ■'d 'ay .n 
nr nnn .mnid/nn naan by nnnn Nin K 
nr nnn .nnnn npn □‘‘pinn nn nb nnty 
:‘aipi p*a . V = s - rl :m 'ay pm 
„ V s ~rl s 
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2 ins ni yi inns ni'imni ■ynii/ra ni^Mwn iso 


(1) nNTiii/nm ,7? = 9Q (2) nNniynn 

.5 = 12V :tap] 

.7 

,7? 7A]n *?y nnn"A nmy o^nn nnn (1) 

:tap] p'A 

V = I 2 R = (0.6 A)(9H) - 5.4 V 

:d vi pnn (2) 

V = e-rl 

5.4 = 12-1/ =>/ = 6.6 A 


:nppi] im 

.1 — 1 ] ■)- 1 2 ruypn ■‘T* 5 y yim ■‘I'/Nnn D 7 rn 
-by 'Aipi / 2 =0.6A nii/ND ,*pan "Ay 
:Nin ■‘id/Nin D 7 rn p'A ,/j = 6A 


/ = 6 +0.6 = 6.6 A 


7AD7 imyi v Dim I 2 = 0.6A 7b/ND (3) 

1 iron .6A nih *pin 1 9 'Ay ninu/nn 
Kin nmu/nn 7A:in ^?y nnnn nr mpnaur 
pin '‘D ^?y ‘pnp] ,(17 ^pyo nn n^n) 5.4 V 

:DniN 


R 


5.4V 

6A 


0.9Q 


.n 

p'A ,niup mnE/nn 7Ain ^\u nnAinnn (1) 

.57A /, 

0 up 1 2 , I ?7A / r iy ,^7^7 "*D 'Ay (2) 
7? 7A3n ^>y nnnn da pp / 2 -iy nn*n (3) 
nr 7A3b nznnn nuniynn nAiniy nn^m .]op 
Oop r* l Ay nnnn da p^? .Irapm 
,7? 7Ain ^?y nnnt> nmy □’'pnnn nnn (4) 

.lap *m da pVi 
^pDi^n n^n Dy 'yin-’nn mip] .1 
onnnn nt'/ND n*A:ipnn (/, = 12A,/ 2 =0) 

nr nnpnn .c nnipib P T'nn yAnn n* 
onrn bDi (/ 2 = 0) 7Mp n^nn 7? 7A3n 

n’AniAi nzi'Aii A] nonn^n^n pn nmy 

. /j = sir = 12 A 

n*Anpnn •‘DD^n n^n oy -yin'nn mip] 
nnpnn .mniynn 7A3n n* D-»pmn iid/Nn 
pt *?y pm 1 2 onrm ,/j =0 nrn 

.I 2 =ef(R + r) = 1.2A 


r * 20V . . 

/ = — =-= 4 A 

7? 5Q 

yAnn niirn ’•■p ^y it nmp] 'pup'? inn 7 
nynn .nintynn 7Ain bvj A n^pb C 7" an 
n^npi ^- 1 ? nniy nuna'Ann n^np nr 

.OD^nn nonnon^n 


nmye/ Dim Niniy ,I 2 onmid/ nw 'Ay .n 

R 7A3n *Ay nnnn p'An’opn n^n 1 ,7? 7A3D 
^apna ininn 7? 7Ain .^n-'opn nnn'A T7* 
7A]n ‘Ay nnnn da p'A ,n]nid/nn 7A3 *a 
□■‘■ ynn nn p^opn nnn'A yny niniynn 
7Ain b\Lf A nbjp'A nmnn n^nn yAnn n^D 

.nintynn 

5y iinD D-'pnnn nnn ,7nM 7*n a 

(1) V = e-rI = e-r(lj+I 2 ) 

.I = I l +I 2 mnyn niy?o 

7A3n 5y nnn'A nniy opnnn nnn pw 7 xn 

:*? miK/n R 

(2) V = I 2 R 

^np] ,(2 )-t (1) m^nii/nn ■‘nu/n ,p\? 
I 2 R = £- r ( I l + I 2 ) 

=> I 2 (R + r) = s - rly 



.r = \Cl nn^n 7iy?o 
'Anpnn D7ipn q^yonn n\nb/nn •'d 5y .a 
."PAn yiD^'A miiy -l/(7? + l) ^lAniy 
Hin-'n n7ipm I 2 muy ^/(7? + l) “A7iAm 

.■•DiNn n^n Dy ^7An 
n7ip]7 / 2 -i ,-0.1 \in nr ^ia *Aby yis^n 
.1.2 A Kin ■*D3\n n^n Dy <pAn niri'n 

:i^Dn 
e 


( 1 ) 


R + l 


= 1.2 


( 2 )-— = - 0.1 

V ; 7? + 1 
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2 fHD m-yi inns Jll'imni l mvj nil Til *7 KWH IDO 


^n^opn poon np^nn N^n nr nnnxi 
iny 1 ? myvn n^aK/n nnnn i^ni .24W 
N"*n nr nnnm ,4V *?iy ^n^opn nnnn 
.16W^Pn^opn poon p^n 


F 2 12 2 

K=^ = — = 6Q 
1 24 

I/ 2 4 2 

&=-^ = —= 1Q 


nts/tt crp-rnn nnn fcnn nunuynn n^np (1) 
cppoDnn nii/ND .V -s~rl pt ^?y pm 
n^np p!?i , / = 0 cp'pnpn cnmnD 
. ^ = 24 V pb , £T ^n nonu^nn 
:oniN pinn ^np] ,"nao ^ poonn "Hi/ND (2) 


'a 20V 


/ = —^- = ——— = 1A 


:>on mmnn .a 

L 2 (16W;4V) 


inPnpn ,1 = 



□‘‘Diy'? D^nnn "pNn ninny/ m .t 

•pi* nD"n iniyy/ cnrn .n^y mmynn 

:nrn^ 

^ _ 16_W _ 4A 
4V 

nr mpnn niny/nn inn 'py nnnny/ pi-om 
^yi L, mm t>y □'■nnnn dido ^d) 8 V Kin 

Pup: ,(^ = 12 V - 1 ? nny/ mny/nn inn 

V R 8 

R =-^=-=2Q 
x I 4 

D-ony 1 ? o^nnn TNn L } ninny/ mo .n 

:nrn!? *pii* nin Dim ,nPy mmy/in 

24 W 

1 12V 

□'•Diy 1 ? DNnnDi T*Nn ninny/ •‘im 
:nvrft ym mm Dim .nPy mmy/in 

r 16W „ a 

./ =-= 4A 

4 V 

□■'Diy'? DNnnn nn^n nnnny/ n:n 'py 
•p nun nyD ini* *on l ? tv .p^y D^iK/in 


r + ^ 

> r = 412 


cr n pnny/ in*n 


r + 20 

F Gi/ nnnn ,ninD posnn iy/Ni (3) 
5j ponnn iy/ND ,p^ .□pinn nnn 1 ? nny/ 
.24 V "idPd .d'Vd 1 ? nny/ V GH nnnn mnD 
mo ^ ponnn iy/ND ,n^r nmy 1 ? 

■^=20V 

.1 

npn ■‘nup ny/ pn mg w nr n^nn (1) 

^np] p 1 ? ,nnnn 

,7 * 24 v A A 

^ = 4 a x=- = -^ = 6A 

r 412 

:oDNnn nr nipnn opinn nnn (2) 
V — € — rl = 24-4(6) = 0 

nny/n D’pmn nnrt? nny/ F £/r nnnn (3) 

."OD^ 

.a 

nrmnnn "o .niup lomonNn n^np (1) 
.pp idii imyy/ nnrm .I'm mny/nn inn 
n*n *?“ta opTnn nnn ,pp D"irntd/ *?dd (2) 
nx-np p 1 ? . F = e - rl :ntypn ’’D 

.rbm nonu^nn 

miii/ ^ynn □■ , ~mn ^>d ‘jiy ^iDn ponnn (3) 
.P £ =Is n T* ^y pn]n nnnn mpn pDon 1 ? 

.pp nr pnon ,pp Q"irmy pvDn 


njiK/xnn nnnne/ ^n rnDDyn mynti/n 
,12 V ^ ■ ,, ?n- , Dpn nnnn “nny 1 ? mynn 
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2 piD nMyn \m\D ni'ODAm “7nwn:i ni^wvyn ido 


/=■ 






=>«„ 4 =-=— = i6n 

ab I 2 


yn Dim n^pn nM^m nmn iti/Mi .n 
v'py nnnn n niniyn i:pm ninid/nn mn 
Min mnid/nn mn yn Dim .im^D . e -pny 
:Min .mm yn myid/ Dim .p 1 ? -2A 
nr n^nn nmn 'py nnnm ,/ 2 =6-2=4A 

i'pnpi p 1 ?. e- 1 ? nnid/ 

t? l =—=—= 8n 
h 4 

m 1 ? ‘pnpnn nmnn nmn nyn .a 
m 1 ? nun Dnmnn Dmid/i , 8Q mimnnid/ 
nyu ‘pi \>\u ^ynn ,im^ .80 mimnniy 

:Mnn ‘piyn'p 



:Mm nr ^yn ^?ky n’pipb'/n nimnnn 
:Min ^Min Dim .R r =120 

32 

l T = ~ = 2\A 

12 3 

,nr dit n^nnb nnii/ nnin “pi imyty Dim 

. I L — 1-jA nm'PD 


:Min nmn pnon (1) 
P i =/ I 2 /? i =(li) 2 (8) = 14|W 

:Min nnnn mpn pnon (2) 

=sI T =32(2-|) = 85yW 

mnid/nn inn pnon (3) 
^,=^-^=85i-14f = 74W 

ini^an (4) 

77 = ^ X100% = X100% = 16.66% 

P e 85 j 


L { nmnu/ 'in ~\k ,4Anvp ’’id/Min Dimiy 

m ‘p'upnn n^M inn 1 ? ty ^nym m 1 ? 
Miniy Dim yr\y inn nnyiy y ninu/n 
nnmy ninti/nn mn nimnne/ ,iMnn . 2 A 
nnibn ^ nmn nimnn 1 ? nniy mm 1 ? 
Min nyn ‘pnpnnn 'ppynn pb . R x = 60 



P CI =Is = 6(12) = 72 W 


:Min mum miy l ?ii/ psonn (2) 
npn m^sn p 1 ? ,P L = 24 +16 = 40 W 

:Mm nnnn 

p 40 

. n = “ x 100% = — x 100% = 55.55% 

P* 72 

:n»yn bAynn 
ipb ,I T =4A :Min ■'id/Min Dim (1) 
.P e2 =Is = 4(16) = 64 W 

:Min nnnn mty 'piy poonn (2) 
npn m^sn p 1 ? ,P L = 24+16 = 40W 

:Mm nnnn 

• 7 2 = —x 100% = 62.5% 

64 



m^ n^pn nM^m nmn nty n^nn .m 
mn pi my Dim .nmn yn Dir my 
2A Mmiy luniDnMn nMnp p^p .ninid/nn 
*?y nnnn .mnid/nn mn imyiy Dir 1 ? nnty 
I'pnpnn p 1 ? Min nanu/nn mn 
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22 


2 pno jn 'in. inns ni'imni brawna jiibNein hdo 


= 4 

2 + /? x +1.5 


=>i? x = 2n 


ni'/DMi'/ mnin b\u ■'bnmpnn noonn .i 
inn nnN bD \u "p ,^ipna nr nnpnn nnnb 
bnpnn ,n n by □mii'nn Dmnyn m by TMn 
nr -'bnmpn nDontd/ nmnn dm .R x =0 my 

bDD m ,[2n) Min ■‘byjsfnn Dim ■nM ,n Min 

.TMniy ■'id 2A b\u Dir my!? -yn* mi] 
.n^by □mit'/nn cpDnyn m by ,nn?o 
:Mm nr D*nn bAynn nbipiyn miAinnn 

ZR = r + - 
n 

b\u nbipii/n nrmnnn Mm 3 / n iwkd 
y~\x ID 1 ? .bmpnn ninmnnn nmin 

:D vk pnnb 

/=-£- 

Z.R 

22 

2n - - 4« + 6 = 22 

2 + 3/ n 

=>n = 4 

miiy nr D^nn D'pinn nnn :mnH nuna 
■‘t'/Mnn cnrm ,6V Mint!/ nnnn by nnnb 
nnn nmy V = s-rl nii/pnn p 1 ? ,2k 

m^bDpn □‘‘pinn 

6 = 22-2(2«) => k = 4 



nam *?ty a n^pn mum nnnan nbi/MD .m 
moip nr DbsnD .''bnii/n n^p nmi .mnii/nn 
ybin uinD nr 1 ? nr onninn nnnn mpn 
miy Kb nnm pbi (niyynb .nnainn non) 

.□nr 

m^mn nunnsnMn nMnp 
l = s i r = \A 1 0.5 = 28 A 

:noDMnn nunobnn nMnpi 
V-s-rl = 14-0.5(28) = 0 

bna ,nbna mniynn tain nrrainnii/ bDD .d 
n bna nnnn by nnnn da pbi yby nnnn 
nN^nnD .mniynn naib bnpnD nnDinn Mm 
5un nnnn biy nnMn.n nn^iy pn 
□"•Dnyn m by nmMn nnnn in n^nn .a 


□miK/nn □ i Dnyn m by T»Mn nnnnu/ '•id .m 
:mmb yny nDm nmyiy nnrn .n^by 
P 12 

/ = - = — = 2A 
F 6 


,6 V Min nr n^nn nnnn by nnnniy nnMn 
nrmnnn byi mnsynn nnn by nnnn 
yny pb . 22 - 6 = 16 V Min nmnon 

pnnb 

7(r + 7?J = 16V 

2(2 + 7J,) = 16 => 7?j = 6n 



:Mm nnnn ninamn : nnnM ~pi 



12 


nnnn ntyMD baynD naiyiy onrniy nnMn 
Min n^by omiii/nn onnyb DMnnn nn^Mn 

m^pnnb yny ,2A 


r+R x + R i 


2 + 7? x + 3 
=> i? x = 6Q 

□nnyb DMnnn TMn nnn bDid/ nin by .d 
yn^ nnn bDD naiye/ nnrn .n^by nmiii/nn 
bnab yni4 •'ti/Mnn nnrn pb .2A mmb 
nnamnn nM impnb by pi ,(4A) □‘•myn 

.mnii/nn lAin bii/ 


pi ,6V Min nnnn mid/ by nnnn nyD .a 
byi nmiynn nnn by nMiyiiy nnnn 
□nrm nnMn .16 V Min nmnsn mnnnnn 
:bnp] ,4A nyD Min ^id/Mnn 

/(r + ^ x ) = 16V 
4(2+ 7?,) = 16 
=> R x = 2n 


:nnnM yn 

mnnn miy bvi/ nbipiyn mnnnnn 
nnMn .7? L =1.5n Mnn bmpnD mnmnnn 

:bDpi ,4AMin ■•tyMnn □ nrnty 

/ =---= 4A 

r + R x+ R L 
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2 pis ni'm inno Jircmni ‘jnvum ni'iNun iso 


by nnnn ,pp ninid/nn nAin by nnnn 
. c pidPn‘A m'Apy in p"Ai .'ata nmnn 


,9 V Kin nr Didnn nrmn mb\u by nnnn .a 
:K in mnid/nn nAin by nnnn p'a 
Dir 1 ? mild/ ■‘td/Knn Dnrn .21-9-12V 
'jpb ,3A Kinid/ ,nm]n nnKDnaiyid/ 


= 


12V 
3 A 


-40 


in 1 ‘Ay mini nnnn mpn .n 

?? = —xl00% 

P 

£ 


,nmin ^ ‘a'aidh poonn Kin P L md/KD 
. 9 Wx 3 = 27 W -‘a mild/ Kin nnpnn nidai 
:Kin yitd/Knn ‘AAynn mpnn poon 
.P el = / 1 s = 9x21 = 189W 

:Kin nK/n bAynn npnn poon 
.P £2 =I 2 s = 3x21 = 63W 

:^n yud/Knn 'AAynD m^ian p6 

27 W 

77! =-X100%-14.28% 

189 W 

:K"*n nkd/n *AAynD m^sum 

27 W 

rf 2 =-x 100% - 42.3% 

2 63 W 


.K 


:nn] 5 d miAinnn t\k n^nn (1) 

220 2 

R l - — -484O 


i? 2 - 


100 

220 2 

80 


-6050 


^Dpi ,'k D^id/inn taynn p5 


p = £_ 

lin R { 


P - — 

2m R 2 


"P ^P 3 nnKn 

:D"pnnid/ 

-5^ = — X A = —= 1.25 
P 2m R t e 2 484 


□nrm ,12 V Kin nPy nnnn ,nPy D^nud/nn 
P 24 

./,= — =— -2A :Kin nDn nmytd/ 
1 V 12 

■py nnn'A miiy mnid/nn "iA]n by nnnn 
:Kin innn nmytd/ onmi ,12 VnmbD ,nn:n 

/ _ 12 _ 12 _ 60 
A >lx 0.2x x 

pt 1 ^?y iini ■•id/Knn mm p5 

_ „ 60 
x 

■?y nnn'A nntd/ nnnn npn ‘pty oyinn nnn 
i'ADpi p'a .12 V nnPn ,nmm 

V = €-rI 


f 


12-14-0.5 


v 


2+—1 
X J 


=> x - 30 cm 

:nnnn npn m^sa .i 


n=dL x 100% 

P 


-i ..nnnn 5td/ pDonn Kin 7^ = 24 Wntd/KD 
.nnnn npn b\u pnonn Kin P 


P s =Is = (2 + l x )e = 


( 


2 + 


60 


A 


30 J 


14 - 56 W 

:p^ 


rj - — x 100% - 42.9% 
56 



cpmy 1 ? DKnnn. nnKn nrmntd/ n: .k 
3 V nnn'A ym ppy nnnn .ppy □■'mtd/nn 
nnK ‘ad *pn nmytd/ Dnrn nr , 

P*a .7 0 =9W/3V = 3A :b nnid/ nrmnn 


.3x3A = 9A :Kin ■'id/Knn onrn 


■Ay nnnn ,3V Kin mman by nnnntd/ imnn 
P*a ,21-3-18 V :Kin nintd/nn lAin 
nnn 1 a nnny mntd/nn nAin ‘Aid/ miAinnn 


£ - 


18V 
9 A 


= 20 


,ninin nnK nK nAnnnnn D^K^in ntd/KD .d 
nAin ‘Ay nnnn p*Ai ,pp ^td/Knn Dnrn 
nAin bysu D^nnnn dido .pp mntd/nn 
ntd/KD p'A , 21V Kin mnnn 'Ayi mntd/nn 
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2 p~id inns nMcmni 'invyna m 'mwa ^do 


minn inn Vmn -pyn ,-pii/Nnn ytynn .1 
-n nnm mNn h 1 ? mu bDiy hd e Tiny 
,"i nr s a^im dk .220V*in u^n 220 
.nmnr-n pu/m!? ni^y rvnun •*niy 
"pip ,£* nx V'lm'? ^nn] on pjtyn baym 
■?y nnnnti/ tap] i? 2 >7? 1 -iy nnNm ,mm 

,1 mm ^?y nnnnn inm nm 1 2 mi] 
tin yu'/Ni my 2 mi] *?y nnnn pVi 
.□Tip pu^rf? nVPy w m ,220 V 
K'piy ’'id (2) mm ^n^opnn nninn mm 

:mn purm 

_ 220 V _ 220 V _ 4 

raax ~ R 2 _ 605Q~11 

p: i^on 

^max = («,+« 2 ) = “(484 + 605) = 

= 396V 



R,= 


V 2 50 

— __imax_ _ __— _ 250 


Pu 


p 

j _ max 

J inaxl — 


100 
100 


K 


50 


-2A 


max 

r 2 


T/4 /TA' 

n = L2mM, = P_ zz 40Q i 

P 90 

■^max yy} 

P 90 

T n =ia«l = Zli = i.5A 


max 2 


r ma * 2 60 


.N 


□■■Diy 1 ? o^nnD -vxTt> n'DiD^tv mun .d 
DDiyn Dime/ mmn Nm n^y □mu'nn 
niDiyii/ nme/n mian mir nnv pp nDm 

.1.5 A mrD 

^ynn ininn / max ,mipn yyon m ^y .a 
ip 1 ? .1.5 A *in □-'linra iNinnn 
. £ = /_(* 1+ tf 2 ) = 1.5(25 + 40) = 97.5V 


.1 

D^nra TNn nmi/Kin rnmnty na (1) 
■yns riDm mm .n^y Dmiiynn □’ony 1 ? 
n^y rmuK/n mun nr D^nn p ,2Ar\vrt> 
ny Kin jink/ 1 ? n^D' ^nii/ mm ■'D pii/mt? 


pDon^? it tr on'i r\xxm m*nn nnyiy (2) 
m-'-'pnn .munn (P out ) poinn 

P iml =50%P lta =0.5^ 

K l 


4>«t=40%P 2in =0.4 




^out _ Q -5 g j? 2 _ 

^2out °- 4 ^1 ^ 

0.5 R 2 _ 0.5^605^ 
“0.4^ _ 0.4^484 j 


= 1 


^np] i^Dn 


,/ mn ■'Dii/n ‘wm mmiy nm dn (1) 

:*?Dp] 

^in=^ 2 
^2 in = V 2 

P > P 2m > ^in-^ ,P 2 > ^l- li/ nn ^ n 

[□"printi/ 

^2 in _ ^2^ _ = 125 


^out=50%^ in =0.5/ 2 i? 1 

^2out=40%P 2in =0.4/ 2 P 2 


:D"pnn (2) 


-.l^Dn 


^ 2 out = 40%P 2iD _ 0-4 (] 25 ) = 1 

^out 50 %^in 0-5 V ' } 

:nih ptymn ^ynn ^idh poonn .a 

. P n = £ 2 l R Tx 

^ynD 'p'piDn poonni 

• Pti -s 1 I Rt 


:mih 


'iti/n 


nti/ND 


= _ RA __ = 484 x 60 5 = 268 | fl 
n 484 + 605 9 

R t _ =484 + 605 = 1,0890 

onm .P n >P T2 ’pDp] ,R T2 >R n -\u nnMn 

:mn u/pmnn 


n 


T2 


P r 1089 
—l_i^ = 4<05 




268f 
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2 pno ni'yn inns Jll'imni l in«/m. JlrtNU/n IDO 


(u6n 50-n ^vj) it nnn6 nnn 1 ? iy p^> .50 V 
10 V nnn 1 ? “p* iPy nnnn ^oniy m non 
.50 V rpry nanawnn nnin *?y nnnn -pa . 
y':tn n^nn nnid/Nnn nnnn nmyiy onrn (2) 
in hu .ixii nmyty dit imN Kim , 2ANin 
mrmnnid/ !?np:i 10 V Kin ~mn ^y nnnnii/ 

10V 


.7? = 


2A 


= 5(2 


. £ = 60 V (3) 

nnnn mpn -pi nmyty Dnrn ,inn ixn (4) 

:*m 

7 = 1.5 + 2 = 3.5 A 

n* 

P £ =Ie = 3.5(60) = 210W 

:niy n^n 


7^ =100 + 90 = 190 W 


P 190 

rj — — — x 1 00% =-x 100% = 90.45% 

P. 210 


:p* 


nunuVnn jiiw p 1 ? ib u'vji ur ^n amp .h 
Kinky 1 rrnn Dir nmy k 1 ? 
,Kin ABD p'pnn nmy 12 / Dnrniy mi 
.I 2 km MN Vnn nmy a/ Dirnm 

,od^ nnid/ nuniPnn nxnpii/ yirnn 
:oPnpn nr niypn .V B =V C :n"pnn 
D’lii/p ’JK/n .V bd =V cd -^ Fw = V AC 

:□ Pnpn 

fA^x = I2^MC 
[/jT? = I 2 R C n 

m ir nmnn*n niNniynn • , nti/ nN p*?m 

'Nipn 


R . 


7? 


7? 


MC 


R 


CN 


R x _ Rmc _ 

7? 7? 


/lx 


x 


C/V 


£ ~x 


X{l - x) 

\>\u *piN nTn^ mmnnn X iwm 

.^nn 

:6 nnid/ ABD yopn nmyiy onm .n 


1 d >npnn nn it mi 1 ? nn 1 ? ky p 1 ? .1.5 A 
QITH "pm »0-5 A Dir V'IK oom 

.ii'ii 1.5 A n^n n^niyn nnnn pi nnyK/ 
Kin ‘ynpnn nmnnn mn ^y nnnn (2) 
p 1 ? ,0.5 A Kin mnn nmyiy onTni ,60 V 

:N-*n immnn 

60 V 


R- 


= 1200 


0.5 A 

Tuy "?y □•‘nnnn dido hid n"Nnn (3) 

:nnnn 

8 = ^Imax + ^2 max ” 50 + 60 = 1 10 V 

:Nin mpnn pnon (4) 
P e =Ie = (2)(110) = 220W 

:Nin nnnn *?td/ pnonn 
^=fln«+^o«=100 + 90 = 190W 

:p> 

P 190 

,, = _L x 100% = — X100% = 86.3% 

P 220 


-N 


K 2 

^ _ lmax 


50 : 


R 2 = 


1 max 2 


p 

lmax 

100 

P 

_ 1 max 

100 

V 

lmax 

50 

V 2 

2 max_ 

i 

<N 

o 

P 

2 max 

90 

P> 

_ 2 max 

90 


2 max 


60 


nmy 1 ? DNnnn n^n 1 ? n^imi u nnnn .n 
nnnn N-'n ,nT nimnn nPy □■‘mtd/nn 
.nnnn ■‘niy inn nnnn ppn nnnn nn^nt/ 
nnnn nn^nty ,nnid/\nn nnnn ■'nn 

.50V 
. £ - 50 V .A 
.1 

□ony^? DNfnnn n^n n^nid/n nnnnid/ nn (1) 
60 V nnn 1 ? nPy nnnn .npy d'himh 
nnidz-'n'? n'ppy nDity^nn nnnn nT n^nn ~\k , 
ny bw nnnn mny 1 ? nnynn ^nii/ Diii/n 
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2 jns in-ini inns ni'OiAni * 7 ne/n:i ido 


,(F v ) lonoVim n^np Nin i^y nnnm , 

.Pr=I a V v :p> 
V it VXD ,P R =IV DTipn 'pyon '■o t>y .n 

nnid/ mm .mnbynn Ton nnnn mn 
pt ‘py pnm ,nnnn mpn ^ti/ □p-rnn nnn 1 ? 

:^npD pon .K -s-rJ 

P R =l(e-rl) = el-rl 2 

miK/ mnid/nn im poon :mnN rndna 
, P e — Is "*t "?y ymm ,nnnn "npn poon 1 ? 
nrmnnn "?y rannnn poonn runs 
:5op] p 1 ? . P r -rl 2 mnid/ mnnon 

P R =P s -P r =eI-rI 2 

nmpn Dim Q-myn nx n^nn xu:d .a 
( ninu/nn) mamn iwn 'piy poonn iraiy 

pd ^y n*n ,ooNnn 

P,=/( £ -r/) = 0 

=>/i=0, / 2 = £ 

r 

pt 'py oa yina ^ynn Dirnii/ pron 

g 

"tadpi 'piy nnAinnn mn R ni j jkz> , I =- 

r + R 

nr) R- oo ntd/NO = 0 -id/ tap: .mniynn 
Tnn yanniy in ,mno ^zynnw p 1 ? ^ipid/ 
.(□’•idnn hmi - N n^pn N^m 
■?id/ inn , /? = 0 nid/N 0 'piipnn I 2 =s/r 

M nypn N^m Tnn yann nr nnpnn) n^p 

.(n^td/oid/ taym 
p^mopn mntd/nn ~mn poon nid/?o .n 
□miy I 2 -^ I Y pn y^n^n nnpi mn mm 

□nr .nmbo .(n'p^tyDLti/ <pa nxn) condo P R 

pt 'py yim nr 

^_/ 1 +7 2 _0 + £7r_ £ 

2 ~ 2~~ _ 2r 

/ - —— pt 5y pn] 'nym Dnmty prom 

r + R 

a^pnn nid/NO € / 2r-\> mib£/ mmtd/ ^op: 

.R = r 

py ^npn m^nn Ton 5td/ poonn ,^nt>D 
nnid/ t>\u nrmnnn nid/N 0 ■•'pmopn 

.nmnon nrr^nn 1 ? 


h = 


50 


R+R 40 + 60 


= 0.5 A 


:h nnid/ ^tih nznyid/ mrm 


/7= _£_ = ^ =2A 

‘ Rmn 25 


:5np: p 1 ? 

(0 ~ + Kic ~ ~hP x + ^i^mc = 


= -0.5x40 + 2/? 


MC 


iQ-'pnn 

/? Mr = Ax = ^.x = —— x - 50x 
MC / 0.5 

i? MC .Dmunn nn^n piNn n^bd/n 

i^ipn (l) y']n nMiiK/m 
K 5C = -0.5 x 40 + 2R mc = -20 + lOOx 


.A 


^BC(V) 



□'‘pnn nbd/MD C ■?* ^-n pmn Dim .n 
nmp nn , K sc > 0 niy?o nm'PD ,V B >V C 

^yDi po n^n) 0.2m<x<0.5m omnn 

.(□mpn 

,V B <V C iwkd B C -n pinn mm 
□innn. □'•■•pnn nn ,^ c <0 nid/?o nm5n 

. 0 < x < 0.2m 



n^DDrt? mild/ n]nid/nn n^n ^w poonn .h 
□nm .vbyw nnno ion nniytd/ Dim 
(/ A ) nunnon^n nMnp nw fl n mm noiyid/ 
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2 ,n9 jimui inji9 ni'omii ‘jnwna ni^Nvun iso 


P L = I 2 R' = (6.53) 2 X 4 = 177.73 W 

( 2 ) 

P e =Ie = (6.53)(196) = 1,280.53 W 

P L 177.73 W 

=>/?=—- x 100% =-x 100% = 

1280.53 

-13.33% 


.n 

,imnnnn nm] M^in 1 ? cp'r'nnn iwkd (1) 
~mn 6y nnnn pVi ,1 op 'e/Mnn Dim 
NMid/ ,nMnsn nnnnnn ^yi mnid/nn 
□Mnnn ‘jd mnoid/ yimn .iup ,l(r + R x ) 

mntd/nn inn 6y nnnn dm ^tm ,£-*? nniy 
nnnniy Q-^npn iop mnnnn nmmnn 6yi 
.*pid/M6 m'pi^y nmin p*n ,6“u mnnn 6y 


■‘dd’? lnnnis/ mnnn nnon nM V -n poa (2) 
mnn 6 \u rPipiyn nrrnnnn .mDnid/M y\\L/ 
■‘‘pn-'opnn nnnniy nnMm ,40/w' mm n^M 
:D T, pnrV? "H* ,40 V mm in^y nmnn 
+40 3 


= 40 


I = n > 


\n J 


~|M .'wnn -i td/Mnn onrn mm / ntd/MD 
pi’ 1 ‘py pm -*id/Nin Dnrniy da □"pnn 
£■ 196 


1 = 


r + R +40/ri 6 + 20 + 40/ri 


:^np3i I -ri nannMn nMnid/nnn'in 


26 + 40/ ri 

=>26«' + 40 = 196 =>«' = 6 


mm3 4 ny imnnnn m^m 1 ? nmn ,nn6D 
.montd/M mnnn ^x\u\y Pnn 
mMnid/ nnn nnn ^nn mnyn 1 ? tdriy onrn .3 
:mm npy DMiid/nn anny^ DMnnn 


P 40 

/_ =-asL = Zll = iA 




40 


'py .40 V- 1 ? nntd/ nnn ‘pd 6y nnnn nr Dim 
40 V 2y n6y" m 1 ? mu 6 d 6y nnnnid/ n 3 n 
A A- 1 ? mild/- 1 in iop-* ‘paynn DirntJ/ id/nm 

:Q ,, " , pnnid/ nnMn 


6 + uRq 


:nid/pn ^nann nmp] Mid/ n^3 .n 
nid/n mMnid/n ■‘nid/ , ?np3i ,P R =sI-rI 2 
-i (6A,0) :mMnn nmp3n nM n^a .dm 1 ^ 

:6np3i (3A,18W) 

(1) 0 = 6f - 36r 

(2) 18 = 3^ - 9r 

n 1 ^ .£ = 6r :6np3 miid/Mnn nMnid/nnn 
:'?np33 mnid/n HMnid/nn 
18 = 3(6r)-9r =>r = 2n 

.£ = 12V ,i^Dm 



nnn ‘jDiy n*?M anny mynid/n .m 
nnnm ,40 V ^mopn nnnn ray 1 ? nnyiM 
□^yDn on AOW'iw poon mnn mm nr 
nVi^y mm 40V-n Vm nnn nnnn 'py 

. c pid/M l ? 


P 

j _ max 
J max T7 - 


40 W 
40 V 


= 1A 


^ = ^ = ^ = 400 
/ 1 


:D^pnn .n 


□Mny6 DMnnn mmMn mni3n me/ n^nn 
m) IOAmm ■'id/Mnn Dnrn nn^y mmid/nn 
nmyiy Dnrn p 1 ? .(IAmm nnn ^y Dnrn 
■?npnn vby nnnm ,10 A mm n3nid/nn nnn 
irpnnmp 'ptd/ ntyn pin.nn 

V x + Ir +40-\96 

=>V X =196-40-10(6) = 96 V 


V 96V 

R x = — = —— = 9.60. 
/ 10A 


:]MDn 


.1 

:mm mnnn 6 n ^\u n^ipid/n nnnnnn ( 1 ) 
.i? , = 40/10 = 4n 

:mm ■•lyMnn nnrn p6 

t 196 

I =-= 6.53 A 

6 + 20 + 4 

:mm nnnn 6ii/ pnonniy 6 np 3 ]md n 
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2 jra npyn inns xii'ornni JirtKe/n i£>o 


naaannon nN bnpa nmn^n 


x, =24 cm 



nNaakynnn 

'.n'Kin 


.yud/Nin lannDii nm 1 ? un pann 
^pyon nmnnn n^nn maan bty pnonn .1 
.P L =27W :isnn mapn 

kp ,nnnn napn poon nN niynb nan by 
ni'/Nin mm nN map niynb 


Nanty) •'t'/Nin mm ,mapn ^yon ■'D by 
(nantJ/nn ~mn bty cb yopn nanyi^/ mr anaN 

:'ionn ■*t by iana 

_li I 8 

ci> _ /lx + 12 

:bnpaa i^a .x = 24cm ii^nd 

r 18 18 _ . 

0.5(24) 12 

=>P c =Ie = 3(33) = 99 W 

=>n= f ^ x 100% = — x 100% = 27.27% 

^ 99 

■pTOb c Tnn y^nn nN crrrn n^Ni .n 
pb ,mm iinDn □•■mpnn aaN ,b nypn 
pn nN^ann .pp ^ >1°P bN^auasan 

,yn ,maan by nnnb naae/n .F^nnnn 

-n baia niyya maan by nnnn im nN^ania 
maaraii/ hd ,pb .pty’nb nbaby Nma 18V 
laa-'D 1 ? Tnn yann nN rmb up piyn ^b 

.a n^pn 



pi Taynb nnaniy Pn-'opnn mm nnbiy 

:Nm maan 


P 20 

/ = £kL = i^ = 2A 

F_ 10 


nina ,/4 n^pn N^na CTnn yann nii/ND a 
pi mr may Nb nr n^nn /•bniyn n^p 
nnnn napn muap ww oatd/n maan 
mpnn .nanann baua ~pban bmn mmann 


biy nbapid/n naiAannn ^n nR^ ~ui/kd 
:D vi pnnb yixw bnpa ,naiaan 

_196_<1 

6 + nRq 

=>190 < «(40) 

=> « >190/ 40 = 4.75 

=>^„=r 4 - 75 i= 5 

monn pb .-|Tby nbid/ py pon [ ] p-'on 

Nan nao nanmn nnann nanaan bi u Pnnmn 

.naiaa 5 




it by naana maan naiaann .n 


18 2 

27 


=i2a 


:Nan nnm nnann Pn^opnn nnma 


P 27 

/ = isM. =; ±i = i > 5A 

max 18 


,<3 mapan c Tin yann nN nna dn .n 
mm nany Nb pba oDNn' nnaan by nnnn 
.ODNnn nbE/ mNnn nnyiy pba ,mr 
D'onyb DNnnn n^n nnaaniy id .a 

,18 Vnamb -pm nPy nnnn ,nPy omaiynn 
mm 1 bmn yop by nnnn pb 

:cp-*pnnby nnNn .V bc =33-18 = 15V 

mayiy Dnm Nan I 0 ne/ND J cb =I ac +I o 

:bnpa .nnaan pi 

15 _ 18 |8 

15 _ 18 18 

A(34-x) /lx 12 

nany paN m n nP nai^annn nt X nid/Nn 

ibmn 


17Q 

i = —= 0.5O/cm 
34 cm 

:naannNn nNaaiynnn bnpa pb 
15 _ 18 18 

0.5(34-x) ~ 0.5x 12 

:bnpa ar nNaaii/nna 

9x 2 + 90x - 7,344 = 0 
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2 pip hito inno ni'OJAm ^n^nii Til^KXUn IDO 


/ = 


J_ _ r + 60J_ 
Is s n 


r + 60 / n 

Vn “ik'/prud/ D^npn ynnNn nypn •‘D 5y 
ouny Tn5nn p5 iiNr 1 ? mn 1 /«-i (l / /) 

.1/h “?iy iT’iipDiDD 1/7 nN iNnnn pa 
pAn yiD^ty ,onpn pyonn nypn ’•d ^?y .n 
PAn yiEnty n* myn 1 ? n:n 'py , 60/^ mn 
:nmvfr ,pAn nmp] te/ inn] 
i'Anpn , (l, 6) -i (0.25,3) 

60 __ 6-3 
s ~ 1-0.25 ~ 

=> s = 15 V 

nur’n ■‘DDNn Tan oy pan -yum rmp: 
,2 :?snn nr Pia pAn "D Vi , r / «■ “man jin 

:!?np] p 1 ? 

— = 2 
15 

=> r = 30Q 

,nDDi] nn] nmmnn □‘•pinnu/ ton .a 
■lop ■‘K/Nin Dirm .Pia PipK/n nnwnnn 
nnnE/ tap] ,V-s-rI iE/pn ■‘D *?y ,pt> 
mn3n 5y nnnn inn nNamm ,Pa D'p-rnn 
^ niNnn nnyiy pVi ,p da Pa nrirmn 

tPa nn] P 

.i 

it t>y im] ■*ti/Nin dim nr mpnn (1) 
^ 15 


1 = 


HR 30 + 60/ n 

_15 

~ 30- 

15/2 


HNDD 


/2 - Is- 

30 + 60//2 


xl5 = 


225 n 
30/2 + 60 


2// + 4 

:N-*n nnun P ^?e/ ntnpE/n nvmnnn (2) 
:ni.i int>E/ Pmn pnonn pt>, 60 / n 


p l =i 2 R l = 


( 


15 


A 


V 


\2n +4) 


1^30 + 60/22 

60 _ 60 n 

n 



(2// + 4) J 


(3) 


P L _ 

60/2 

2« + 4^ 

4 

Ps 

(2n + 4) 2 

v 15/2 ) 

2« + 4 


’T t>y yin] Dim nr 


r J £ 20 

/= 4ax=- = V = 10A 
r 2 


:ddn Nin i^p t/E/ nann D’pmn nnn 


V — £-rI — £ — r 


fs} 


= 0 


myt? C Tnn yAnn n* □ nn ie/nd .a 
5y nnnn pVi ,Pa F^ c nnnn ,7? nypn 

.d-'Pa nnn imyty Dirm mnn 
nr mpnn .x-n iymn pninn nx po] .i 
imyiy Dirm 10 V Nm ninn 5y nnnn 
□Vinn nnn .('n 'pyo nxi) 2ANin nnn 
,10 V Niniy ,»-rmn 5y nnn 1 ? nniy nr mpnn 

:Pp] pt> 

V = s-rl 

10 = 20-21 =>/ = 5 A 

,3A Nin y*nn pi imyiy Dim pt> 
(v4C yopn) x otne/ yupn nmmm 

:.nnn 

10V 


R = 


= 3|Q 
3 A 3 


,R x =Ax nypn lynniy] x nN ntyn 1 ? n:n “?y 
bty piN nTn i1 ? mmnnn Nm 2 ie/nd 
p5 .X = 50 / 60cm - 1 ? miiy nym Vrin 

i'pnp] 


x = 40 cm 


60 cm 

iNin b"]n nbjnn npnn pnon .n 
P £ =Is = 5x20 = 100W 

P L = 20 W :Nin nmn pDom 

:p5 

20 


1 = 


100 


x 100% = 20% 


S■ jrst> __ 


mnr mil] n *?iy nVipiyn ninjnnn .n 
pn nnN 5n miAjn.ny ,^npnn mimnnn 
. R / n = 60 / n :^n ,600 
:^n 5Aynn ^>n ^ty n^ipiyn nnnnnn 
it *?y pn] 'PAynn Dim p 1 ? . r + 60 /« 
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2 piD ni-ia inns ni'imni ^nwnn ni^xwn ido 


-i ^4 nmpm pi inn miA nnn n*A yim^ 
pi im 1 pp nnn nmi^nn nmn nxi ,5 
nmn nx nn'A ,ixin .D-i C nmpm 
pi Ij nnm nxi , 7 ?-i ^ nnipin pi 

.D-i C nmpm 
□•oiy'A oxnm mxn U nnm^ hd a 

nnn“A -pis nmm 'Ay nnnn .n^y omi^m 
:Lj nnm iny D v ynn'A -p* P 1 ? ,30 V 

^+^=30 

, 10 V xm Lj nmm *?y nnnnid/ inxn 
nznyfc£/ Dim .20 V xm 7 ^ iAm 'Ay nnnn 
[xmiy , Lj mm iiiyiy dit'a nniy nr nm 


p 

j _ J Imax _ 

1 K 

Lmax 


— = 0.5A 
10 


Pup} omx pm m >y p'A 

* o= ^v =4 oa 

0 0.5 A 

Dim xmty ,R X nnn pi myiy Dim .a 

:m ^y pm ptyxin 

7 = 7 n + 7,, = 0.5 + ^- = 0.5 + ~ = 0.9A 


K 


30 


:xin □■'pinn nnn p'A 
V = e-rl = 60-(5) (0.9) = 55.5 V 

:xin i^. iAm 'Ay nnnn 
^ =55.5-30 = 25.5 V 

Pupa p^? 

^ = ^v = 28 in 

* 0.9 A 3 

:m 'Ay pm nnnn mpn pnon .1 

P s =/£ = 0.9(60) = 54 W 

mrm'A ynnn psonn .n 

7^ =12 + 5 = 17 W 

:xm nnnn mpn nP^] p'A 

n = — x 100% = 31.48% 

54 


■‘t'/xin mm ,pDDnn nx omniD nyxi .1 
inxn .n'AiA n'Aipt'/n miAinnn m pp 
5np] .^b = e-l(r + R x ) :D”pnnn/ 
n5i5y kyi p5i mian 5y nnnniy 

.•pti/m'A 



pi nrnn m ,nni] mn'Ann myon .i 
miniy nnmi) mpnn maip'A mim'A ‘Aipiy 
.(o^xmx Dn mimn 
□miy^ oxnm mixn nmmu/ m .a 
mm'A -pi* ppy nnnn ,ppy DmiK/in 
mxn .20 V xm mpmn nnn da p'A ,20 V 
,V — e-rl :m 'Ay pm opinn nnnty 

:*Aip] 

30-0.57 = 20 7 = 20 A 

xm nm “ad pi Pnmpnn Dii-nty mxn 

Pip] ,5A 

5/7 = 20 => n = 4 


■Ay pn] Dim iid/xi ,V = s-rl m^pnn .i 

:m 


7 =--- 

r + 7^ / n 

pin .nnnn mnn nmmn xm 7^ iiyxi 

Pip] 


7 


K = £r - r 


V 

y = -**a- 

rn + R 0 


r + R 0 /n 


sr + sR {) In-re 
r + R 0 / « 


7 „ 1 


i-I I 


n 


ix nnx nm nAimnn d’x^iiq iii/xi .n 
ppinn nnm inxm ,pp 'ti/xin Dim inn 
DA p'A] - *aia ,V = £-rI pt 'Ay pmn 
.*aia .cppinn nnn*A nntyn ,nni]n *Ay nnnn 
nni]n ixk/ 'Aii/ mxnn nn^iy 3m nxmni 

S-rrn 



D-*pnn D-'unni ixinnn inmi .x 
oxnni nxn mn 'Aliy -'ll p'A . V CD < V AB 
mi]n nx nn'A \l>' ,nPy Dmityin amiy'A 
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2 pia rHim inno Jii'tmni “?ntyna mVNwn ido 



^BC(V) 



iD^prin .n 

0) V bc =V ba + V ac =-I i R < +I 2 R ac 

HK/ND 

£ 


4 = 


7?] + 


/ = jL 
2 /W 
= 

."pi* rrrn' 1 ? Vnn nn^nnn A iiy*:) 
: 7 :ip:n ( 1 ) nNm'/nn i^ c -i 7 2 ,/, dl^d 

f - \ f 


F = ~ 

v BC 




*1 + 


4 ] ( ^ )= 


"jinn .V B = V C □’’■'pnn otind imn dk .h 

■ V BD = K:d -1 V ab = ™ T 1 ’ 11 ^ 

P^nm /, -a yrtyn p^nn Dim dn ino] dn 
iD’rmpn □'ni'/pnn 7np] ,/ 2 -n yinnnn 

I { Rx ~ Ij^AC 
I]R — 12 R-CD 

in it mmnrtn niNiitynn Tiiy fin p^m 

:7npn 

R x _ R ac _ Xx _ x 
R R cd /l(^-x) i-x 

nrn''? ^nn 7ty niiAinnn nti z i^/nd 

pnN 

^npn p^inin fin zpyi 

60 _ x 
40 50-x 

=>75-1.5x = x =>x = 30cm 


n^prin inNn ityAn ratj/ C mipn .a 
V BC , =-\0V<0-\u nyiiy in*n ,V B =V C 

pp ’AN’^ioiont'/ inxn .F c . >F c -ti/ p-'pnn 

*np] Dim inn to 7m aim innn 
. C nnpp '?xnwn r\xxm C nnpiniy 


.A 

nnnn iuno7nn FiNnp M mipn (1) 

R 7y 


^BA ~ I\^x ~ 


R+R 


■R = 


50 

60 + 40 


x 60 =-30 V 


sR, £ 

— I —X 

R x +R i 

nNiuynn n 7yi ,10 ^in ^ia.i yip-'ty n 

:7npi ,Diipn ^yonn 

- = 10 =s>£ = 10V 


’3»n Tan dv 'pan -)uvn mipn nnnn 
□Tipn 'vyonn nNiiiynn n 7yi ,-5V Kin 

Pnpi 


107?; 

(10) + *, 


-5 r x -1 on 


nnnn iunu7nn FiNnp N nnpn (2) 

:R ran 7y 

£ 50 

V bd =^I 1 R=~^R= .. x40 = 


/?.+£ 60 + 40 


= 20V 


n^pnn .i 

V B c=V BA +V A c=-I 1 R x +I 2 (te) = 

= -— 60+ — (lx) 

60 + 40 U x ’ 

=> F 5C = -30 + x 
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2 jna ni ua |rmp TTfUJAni *7n^m Jll'ixe/n 190 


n vk ,?on ^im r\K tap] it nbiu ^ud by 
\n b\u impyiDD MV T\H ixnn 

1 /K( 1 /V) 



Nm “o:)Nn mi ay 7inTin mip: .i 
Pip] 'n 'yyon nNntd/nn ■’D by . (0,0.1/V) 

.s = 10V ixDn ,Ms = 0.1 


iiNmnn "D ^yi ,0.05 Nin <nim yiD^ 

Pnp] 'a ^yonn 


If 


— =0.05 
R 


1 ( r\ 


10 


= 0.05 


r — 2M 




nVipii/n nn^nn irmDnnn n = *> ib/nd .n 
*?ap] ,R T -Rln-0 -w Qibyn ,odn nt 

:DD^nn □■'pinn nnntyi I = £ / r 

V — £ — rl - £-r(^£l r) = 0 



.H 


1 

P £ =Ie 

P R =IV 

P r =Pe-?R 


1 = 


£ 

r + R 


= / 2 7? = 


£ 2 R 

(r + Rf 


.1 


.7 

F 5C =-3V iby?o m^NiiCUi/ <p7n "*9 by (1) 

x = 0.2 m-by tapnn 


( 2 ) 


V AC =I 2 {Zx)= -L Ux) = s^ 


Xt 


= 10— = 2V 
1 

( 

v ab = i A = 
10 


A + & 


*i = 


v A i " rj£V 2y 

(10) = 5 V 


10 + 10 

, Fg C < 0 D^pnn , 0 < x < 0.5m my .1 
5N C -n iron Dim p5i ,V B <V C utPd 
»^ ec>0-^ □''■'pnn 0.5 < x < 1.0m myi 
. C 5* B-n iron Dim p 1 ? 



□mr d-had n b\u n*?ipii/n nn^nnn .n 
,R T —R/n 'T by rmnn Papni. arnmnn 

*?dd ,pp .imn iwn nnunn mn ity?o 
p-u yapnn Dimnnn □'■Tun iDoniy 
Dim p5i .mup arPfcy rPiptyn nrmnnn 

.*717 ■'ty^in 

nnn5 nnby nnnn npn o-'pinn nnn .n 
nnPi .rPipii/n n^i^nn mxunnn "7y 
■’id/Nin Dim .R T =R/n :ityND , V = 

it 5y yim 


/ = 


£ 

r + R/n 


V = IRt ~ 


£ R 
-x — 

r + R/n n 


:*7D.pi p 1 ? 

£R 

rn + R 


1 r 1 

rr> — =- n + — 

V £R £ 


^|i7 Duity 1 ? \D' piw 1 ? tu ^P^ m ■* 
.« ^ rT'iipDiDD 1/K jin iNnnn 


— 

n 

2 

3 

4 

5 

1/K(1/V) 

0.20 

0.25 

0.30 

0.35 
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2 jnD m-j/a [nns ni'OSAni 'insy ro mbNiyn nso 


P £ = /ff = 0.5xl0 = 10W 

/7 = — x 100% = 90% 

10 


.(3)-i (2) on cpDiDDn □mDbynn .i 


P =l£ = 


r + R 


P=I 2 r = 


(r + R)‘ 


pb ,ODNb nnid/ Dim mno poonn nid/ND .n 
: nr nnpnznd/ bap] V-e-rl nid/pn m by 
nN'np mno bAynn nid/ND ,nmbD . F = <? 

.£• = 12 V pb , ^-b nnid/ nunubnn 
,s~V = rl :bnp] V - £-rl "Ud/pn -]inn .n 
.rvmDDn miADnnn by bDiDn nnnn Ninid/ 
yiD^td/ bnp: Diipn *y*yonn “Ud/pn m by .a 
nN =ud/nb ->73 .rrmmn nnAannn Kin fpAn 
nmnb ,nnAn by nmp] mid/ nnn:) yiD^u/n 
:bnp]i , (9,5.4)-i (4,2.4) 

5.4-2.4 3 

r ~ -= - = 0.6Q 

9-4 5 

nnAannn by nnnn my ->b.mopnn ~pyn .7 
-py id/-* onrb nid/?o bnprm jvmmn 
n*p bid/ n^n id/** iid/ND mip nn pbmopn 
nr mpro .(odn mwnn jrmunnn) 

:bnp3 

4a x =- = ^r = 20A 

r 0.6 

= 20(0.6) = 12 V 


+ =/* = 


/? + r 


P r =I 2 R = 


R + r 


£- - .K 

R + r 


(R + r)‘ 


tj = — xl00% = 

' Tl 


x 100% 


£ 2 R R + r 


(R + r) 4 


x 100% = 


R + r 

R/r 

>n= -xl 00 % 

R/r +1 


-I > P R -vj bnpa , P e = P e + P R -i v -prun . 1 
.P E -b riD^id/ a nmpyn pb , 


• P'=-^-z -1 ^ = 

r + P 


-ty inon .2 


r + P (r + P) 

mny ’lu’nnm ,/J = P £ -iy tap] P = 0 nii/XD 
]up mmon miADnnn pDonid/ bip] P r 
.P r n* m^nn b nmpyn pb .b7A R -yj boD 
ni VXD P R = 0 bnp] P R mv mnn .3 
.P R n* m^n)Q c nmpyn pb ,R = 0 
\\u bnpnn R = 0 ntd/ND .7 

P=I 2 r = (-'tr = — 


:pb ,P r -100W nr nnpro .^lAn m byi 


-100 


r -40 


./=2L=5a (i) 

4 + 0 


+ =o 


P r = P s = Is = 5(20) = 100 W 

P 

rj = — xl00% - 0 
P 


/ = —— = 2.5 A (2) 
4 + 4 


P s =I 2 R = ( 2.5) 2 4 = 25W 

P r = l 2 r = (2.5) 2 4 = 25 W 
P e =Is = 2.5x20 = 50W 
t) = 50% 


/ =-= 0.5 A (3) 

4 + 36 


-1 /0 Pj, =/+ = (0.5) 2 36 = 9W 

nid/ND 50%-b nnid/ mb^]n .7 P r = / V - (0.5) 2 4 = 1W 
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2 pis n i«ya innD ni'imni bnvynzi ni^Ke/n "ido 


^1+^2 



11i/p it*] .P 2 = 9 ^ :D^pnn ,'m ^yo m by 
:bnp]i nmnMn nMiud/nn nr 

P 1+ (9P,) = 140 
=>^=140 
R 2 = 9R x =1260 

(3) 

•^ax=^(^i+^) = 2 2 (l40) = 560W 


P = 

lmax 


_ 126- 
J?j 14 

P EL* 126 2 

2mlx fi 2 126 


= 1,134W 


= 126W 


(4) 


'id nil] bD by imnn ■‘bmopnn Dim .m 
:wn mby Dmiid/in D'oiyb DMnnn T*Mnid/ 

Z max =P/F = 2A 

poonn nn*n Z 3-1 Z^ nnun miy dm ,pb 

^An’n' ,, id/Min D"irn ,pbid/ ’biropnn 
.pid/mb nbiby L { nmn pn nNsinai 

nnyiyn -pan Z^ mun dm .nxr nmy 1 ? 
f 2A mm nmi Tayiy Dim ,mbmopn 
nay Zg-i Lj nni]n TiK/n nnM bi " 1*111 
,]mdd .piyn Mb ]nn nnM «p ,1A bid/ mr 
□■oiyb DMnnn mMnb ibiD 1 Z^ mun piid/ 

.mby omiid/in 
:Mm mmnn nnM bD bid/ nrmnnn .d 
V 2 10 2 

r =—-=— = 5n 

P 20 

■'bmopnn pDonn ,'m ppyon mnu/nn m by 
, 2 AMin ■’H/Min Dim ii 4 /md bupnn baynD 
TiE/n nnM 'id 1 n imyn mm nr nipnxi 
nnM b:> by nnnn . 1 A Min L 3 -i Z^ mmn 

:Min nbM mm tie/d 
V 2 =V 3 = I 2 R 2 = 1 x 5 = 5 V 


77 = "— ■■ x 100% = 50% 
R/r +1 

=>.R/ 7 - = 0 . 5 (i?/>- + l) 

=> 0.5i? / r = 0.5 =>« = r 


.n 




:Mm nnid/Min nmn bid/ nminnn .m 




126 2 

/? 


:Mm mnid/n nmn bid/ nrmnnn 



o-'iii/pn nid/n bnpi PJ>P 2 -id/ yiron 
iD^pnniy p ,R 2 >R x -\u ominMn 

R 2 126 2 ;; P, P t 9 
R, P 2 X 126 2 P 2 

pb .mr miM mmn mid/ pi imy nyi .n 

:bnpi 

p 1= i% = r 2 =9 
Pi i 2 Ri Ri 


.A 

imy ,nun nrainn mmn mid/ iid/MD (1) 
nmn by nnnn .(nnM bD Z) nnr mr pn 
nmn by nnnm ,V X ~IR X Min nnid/Min 

R 2 > Pj -i if 1 nnn . V 2 = IR 2 Min nmid/n 
y^n 2 nmn by nnnn pbi V 2 > V l ~\u bnpi 
nmi d/a 2 nmn pbi ^bnmpnn imyb yud/Mi 

.nnid/Mi 
:ddim pin m by (2) 
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2 pio ni'j )i inns ni'imni taie/ru Tll^Ntyn IDO 


F^ = 40-15 ~25V 

:ni n pid/Nnn Dim Ninid/ ,ion mnyid/ onrm 
^ = 25V =5A 
i ? 0 sn 

:Nin mnid/nn mn yn mnyn Dim ,pb 
tap] Dm* pin ^o byi ,/ 2 =5-2=3A 


P = 


^ 15 V 


P 


3 A 
5Q 


- 5Q 


.a 


x - 


= 6.25 cm 


0.8£2/ cm 

:Nin nnnn mpn bid/ poonn .} 
P £ =/f = 5(40) = 200W 

ID 1 ? . 30 W Nin nnnn ’•t* by poonn 

:Nm nnnn mpn mb’***] 

p 30 

ij = —xl 00% =—x 100% = 15% 

P £ 200 

nnin mnid/nn mn bid/ nnunnn niupn .i 
mn bid/ nbipid/n mmnnn niupnb 
.bn* •‘K/jnn Dim pb ,mi]n bid/i mnid/nn 
nn^m ,b~r;i T^mn by nnnn 3Dn nNidinD 
*m Pq mn byi nnnn by □'‘nnnn Diooid/ 

ID 1 ?! pp nnnn by nnnnid/ bnpi ,40V 
.ppn nbid/ nnNnn nn^iy 

.n 

minyb D^nnDi m*n nnnnty md (N)n 
Ninid/ ,nnni mnyid/ onrn ,mby □'•midnn 
mmnn .2A nvnb 3^^ pid/Nin onrn 

:N’n nnnn 

F 2 15 2 

P =— -= 7.5Q 

P 30 


1 = 


2 = 


R i) + R x + R 
40 

5 + P +7.5 


ntypnn pb 


bop] 


=>R x =7.5n 

ix'D nnnn mpn mb 1 *] (^)n 

P 30 

77 = x 100% =-x 100% = 37.5% 

P 2x40 


,10V Nin P, nnnn by nnnn jint nmyb 
.nbid/ ■'bmopnn poonn nm^n Nmid/ mid/n 

tap] pnn 

^ = F 1 + F 2 =10 + 5 = 15V 

nmib b-apno mnid/nn mn n* nan 1 ? id / 1 .2 
ixon □‘‘id/nnn nNinnid/ ■‘dd ,P, 



Dnr nmy Pj-i nnnn ■‘nid/n nn* ta 307 
,4A mn^yiy ptd/Nnn onm pb ,2A bid/ 
, mnid/nn mm Pj nnnn "po pbnnnb 3 ny 

. 2 A bid/ Dnr nny 1 nnnn 377 td/ 33 

.n 

by nnnb nnid/ mnid/nn mn by nnnn ( 1 ) 
3 m Dnrnid/ nn^m ,10 V Nintd/ ,P, nnnn 

tap] ,2A Nin nr m 

.i ?t =i^ = 5 n 

* 2 A 

.£ = V 1 +F 2 =10+ 10 = 20 V (2) 
:Nin b'bn n^nn nnnn id/ibid/ bid/ poonn (3) 
” ^maxl + ^max2 + ^max3 = 60 W 

:*m nnnn mpn bid/ poonn 
P e =Is = 4x20 = 80W 

:^n nnnn mpn mb 1 *] pb 

n = =£- x 1 00% = x 1 00% = 75% 

P 80 W 


□■•Dnyb D^nnn n^n nnnnid/ ‘‘in 
15 V nnnb 3 ^^ mby nnnn p^by mmid/nn 
nr nnpnn nom nmyid/ Dirm , 

/j = —= —= 2A 
F 15 

nr nnpnn 7^ mn by nnnn 
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2 pis JI-IT19 III'03Am *7nwna H90 


NinE/) nnm 5ty i'ptix t\h amp ntyna .n 
D^ nm nT*n nnn rx\u (^rpopnn pirn 
:n^y □■‘niiynn crony 1 ? 


4a*,=^ = 2.5A 


Am 

20 


max 2 


□"•my 1 ? D^nnn Tan 1 ? n^i^K/ mi]n 
nznyn airniy mun Nm n^y □■‘mi'nn 
.n^aii/n nnnn imto ,nnn iop nmn 
nn* to "?\u muinnn nx amp ruym .n 

:mii]n TiK/n 

10V 


17 

D _ maxi . 
i?i- —. 

maxi 

77 

r max2 
2 ~ I 

max 2 


1 = 


2.5A 
20 V 
1.5 A 


=40 


= 134-0 


:D v »pnnt> pn^ 


+ i ? 2 + 


= 1.5 


1.5 = 


60 


4 + 13* + *, 

=>i? x =22fn 

P L =l(R x +iJ 2 ) = 1.5(4 + 13|) = 26W .j 

nmtf? ^npm nr nn nnn 1 ? pna “nn^nn .n 
nan t>y n*n ,nnr pnan om nnnw 
ij/tt] pt> .nr to pi mny Dim p-nyi*/ 
.n^au/n mi] 1 ? nr to nnn 1 ? 
pDonn mny naiii/Nnn mun nu/ND .n 
mn nnnn ninyiy Dim ,rbw ^mopnn 
nnnn yo p5nnn5 pn* nr mr .2.5 A 
^npnn nmnnn nanu/nn TOm n^aid/n 
pis mntyn nnnn pi nmyii/ mm .n 
nanii/nn TOn yn mm ptn ,1.5 A nrn 1 ? 
nrn!) irm r^y nnnnty prom , 1 A Kin 
tap] (ni 7 ].n tw nnn miN) 20 V 

nmTOnniy 

20 V 


R = 


1A 


= 200 


p^iy 1 ? o^nnn T*n nmanty hd .n 
: mml? pns nnn mm ,n^y DTnidnn 
p 25 W 

/ = — = —— = 1.25 A 
F 20V 

pt t>y yina nr mpnn cppinn nnn 
F = s -rl = 40 - 4x 1.25 = 35 V 
TOn ^yi mian t>y nmnn.n didok/ in nn 
Kin nnnn t>y nnnm ,35Vmn nani^nn 
mm 1 nanii/nn TOn t>y nnnn ,20 V 
V x =35-20 = 15V 

inm nanid/nn TOn t>iy nnnnn.n 
F 15 

=-^ = —= 120 
* / 1.25 


icrynn .n 


P £ = ls = 1.25x40 = 50W 
P L = 25 W 


n = —x 100% = — x 100% = 50% 
P 50 


:p*? 


t>y nnn 1 ? mie/ nr nnpnn crpnnn nnn .x 
nypn niyynNH p5 ,20 V mmy nnnn 
nnn mnyK/ nnm n* iit'/nt) nti/DN V = s-rl 

:m pnn 

20 = 40-4/ =>/ = 5A 

,1.25Amn nnnn pi nmy^ mmiy nnxn 
:mn nmtynn inn inn nxiyiy mmty tap] 
/ = 5 -1.25 = 3.75 A 

:N n n mntynn inn nrmnn p 1 ? 
F 20 

P = ^ = —= 5|Q 
7 3.75 3 

npnn poon nys .1 
P £ =Is = 5(40) = 200 W 

:p^ .P l =25 :mn nnnn pDom 

77 = ^ X100% = — X100% = 12.5% 

P e 200 

5y i^ny V □‘‘li/nn^ nmnnn nomniy nra 
nr mrni ■’D ,' 2 . D^nnn n^innn mrnn 
,nnr* nnm nnnn mpn 
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2 jn d ni«in |nn9 ni'UUm ‘imyra ni'HH'in IDO 













2 ,-no ni'ia innD ni’cmni bne/na nibNe/n tido 


= 5 V 


tf + tf 


= 


10 




10 + 10 


( 10 ) = 


bN maAn b^yiumnn iron Dim .n 
C -n Nin onm ima pb pinin bN'ifluiDn 
nr ^pAn ’’D byi ,V CD >0 in/ND D 5k 

-n Dim iivd .0<i<0.5m nn/*a □ vi pnn 
:nn/?o D^pnn nn ,V CD <0 nn jkd C 5k D 

. 0.5 < x < lm 



.K 


5k moimn □ i mrn dido nin/Nnn bban 
DTnr.n dido 1 ? min/ pbnn/n bAyna nmy 

.imn □■‘N^rn 

nany “piNb mnnnn mao :nn/n bban 
.ddk5 min/ fAAyna had bibon) 
pin 'Ay ooann 'yinamp ‘ah/ yin/Nnn bban .a 
pin ‘Ay ooann nn/n .ponn n^n/ 

dido ’■a yaipn ,nn/n bban .mAmNn nmii/ 
,ODNb min/ had bibon piNb Dmnnn 
rraym ■'bnn/nn nnn/n nmayn/ -pb bipn/ 
,odn Nm nAon bibonn piNb pun nmm 
nnn/ Nin ^bnn/nn nnn/nn/ 55* a pdd nn 

.mn/n 
:nn/?o .a 

ymb inn Nbn/ pi no D'nainn D^Ain (1) 
.“■b-apn in; mu mamb om* 
.nnN nnn mpnn “lnr* b'on bAynn (2) 

.1 

55 ann pb .mony nn/ nm^p bAyna (1) 
^mi 13.53. nn* nNiin/n nbapnn yin/ron 

^3 = + ^2 

by mbapnnn/ niNiin/n mn/ ny^? poy] 
-Hinamp 5\u nn/n bban ino 
piNb Winamp 5m / nn/n bbaa n/imn/ 

;inn acda ibibonn 

£*2 ^ 2^2 ^ 3 ^* — 0 

=> 6-/ 2 -IO /3 =0 
I 2 + IO/3 = 6 

yiiNb ninDmp 'An/ nn/n bbaa n/imn/ 


( 1 ) I 1 R X =I,R AC = I : 

( 2 ) 7 lJ R = /^ cfi =/ 2 


f *1 

1 /A — 

f £ — x 

P ~T~ 
\ s , 


/>-i ^nn bn/ innn nun/ Nin S nn/Na 
.ibn/ mbiAon nnAinnn Nm 
:bnpji (2) -a (l) nNiin/n pbm 


7? 


X 


R =R- 


x 


R i — x * - x 

:D’ n pnn .yinm 'bnn/nn bAyna .a 


(3) v cd =v ca + v ad =-i 7 


A 

/Y 


+ 


A(+) 


iik/nd 


A = 


4 = 


/tf/S 

I'papn (3) rwmi/nn / 2 -i /, n’a 


*m = 


1 


X 

p — I + 


/a^/ 51, 7? + i? 


K) 


x 


T , £ £& x 
=> V rn =- X H- — 

CB l R + R 


X 


yiD^n/ .nmpn ^pyonn nN;nn/nn m 'Ay .a 
^ nAn m 'Ayi ,-e / £ ^?nAn A^m ^lAn 
i'Aap] p^? ,-10V/ m-'A nnn/ nr ym-'n/ 

£ = 10 => £■ = 10V 

t 

nmpi ,DTipn Tvonn n^nn/n nniN m by 
n* nA^m ■'Di^n myn □ y bn/ immn 

£■4? 

man oy ninmn mipn ,-— :biiAn 

i? + 


bapi pb . F CZ) = 5 V -a ^n ••ai^n 


107? 


= 5 


r =ion 


( 10 )+^ 

-n/ ^nAnn bapi ,V CD =-3V nn/?^a .1 

:bapi pb .x = 0.8m 




y 




Y 


= £- = 10— = 8V 

/ 1 


-1 
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2 pna ni-va inns ni'Oiani ‘liwni ni’jKWn T9Q 

nni] abda l^onn 

S] -Ift -I 2 R = o 
=>10-2/,-10/3=0 

212> /| 4- 5/3 = 5 

:mx:in mxriK/nn 3 nx xmx n^mp 

(1) / 3 =/,+/ 2 

.(2) 4+10/3=6 

(3)4+54=5 

(2) -n .I 2 -I 3 -I x itapD (1) nxru'/nn 

i'pnpDi 

1 ,- 1 , +IO/3 =6 

=> +11/3 = 6 

(3) nxnt'/n'? nmnxn nxni'/nn nx "am 

itapn 

16/3=11 / 3 =11/16 A 

itap] p^i 

A = 1 T7T A 
I i = ~i A 

"pnn yuan jynn n'pti/ yiron imbD ^Wi'/ I 2 

.cri'nnn yDinu/ nnn 
"rnxn .Erpmn nnn nx 3\urb pm (2) 
\abd ix acd :DV?V?onn ntyn 
^ = *,-»■,/, =10-2(14) = 6|V 

:ix 

^od =S 2~ r 2^2 =6-1 (—g) = 6j V 

pnonn mamx "limn yiE/xnn nnnn mpn .n 

^=V,=(1^)(10) = 15|W 

\^\u pDonn mamx "mx nid/n nnnn ti pn 

^2=^ 2 =(i)(6) = 5.25W 
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